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(54) UNLOCKING METHOD AND ELECTRONIC DEVICE

(57) An unlocking method and an electronic device
are provided, and relate to the field of communication
technologies. An identity of a user can be identified with-
out fully unfolding a mobile phone by the user, so that
unlocking is quickly completed when the identity of the
user is valid. This improves efficiency of interaction be-
tween the user and the mobile phone. The method is
applied to the electronic device. The electronic device
includes a first screen and a second screen that are
formed in a screen-folded state. The first screen is an
inner screen, the second screen is an outer screen, the
first screen has an associated first collection component,
and the second screen has an associated second col-
lection component. The method includes: obtaining an
unlocking intention; invoking, in response to the unlock-
ing intention, the second collection component to collect
identity information of the user, and identifying the identity
of the user based on the identity information collected by
the second collection component; and unlocking the first
screen if the identity of the user is valid and the electronic
device meets a condition for using the first screen.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202110438415.7, filed with the China
National Intellectual Property Administration on April 22,
2021 and entitled "UNLOCKING METHOD AND ELEC-
TRONIC DEVICE", which is incorporated herein by ref-
erence in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of electronic
technologies, and in particular, to an unlocking method
and an electronic device.

BACKGROUND

[0003] A foldable screen device usually has a large
screen, and may provide better visual viewing experience
for a user. To ensure security of important data such as
user privacy, the foldable screen device generally has a
lock screen function. After the screen of the foldable
screen device is locked, the user needs to input valid
identity authentication information (for example, a correct
fingerprint, a digital password, or facial data) to the fold-
able screen device, to unlock the screen and restore in-
teraction between the foldable screen device and the us-
er.
[0004] Unlocking a foldable screen mobile phone in a
scenario of receiving a new message is used as an ex-
ample. Currently, as shown in FIG. 1A and FIG. 1B, the
foldable screen mobile phone receives new messages
(for example, two WeChat notifications) in a screen-
locked state. If a user needs to read and reply to the
messages on an inner screen of the foldable screen mo-
bile phone, the user needs to first unfold the mobile phone
from a folded state to an unfolded state, and input identity
authentication information to the mobile phone in the un-
folded state (for example, input facial data through a cam-
era on the inner screen). It can be learned that unlocking
a mobile phone that does not have a foldable screen
usually takes only a short time, but unlocking a foldable
screen mobile phone needs to first unfold the mobile
phone and then enable identity authentication, causing
low unlocking efficiency and low efficiency of interaction
between a user and a terminal.

SUMMARY

[0005] This application provides an unlocking method
and an electronic device, where an identity of a user can
be identified without fully unfolding a mobile phone by
the user, so that unlocking is quickly completed when the
identity of the user is valid. This improves efficiency of
interaction between the user and a terminal.
[0006] To achieve the foregoing objective, the follow-
ing technical solutions are used in this application.
[0007] According to a first aspect, this application pro-

vides an unlocking method. The method is applied to an
electronic device or an apparatus (for example, a chip of
the electronic device) that can implement a function of
the electronic device. For example, the method is applied
to the electronic device. The electronic device includes
a first screen and a second screen that are formed in a
screen-folded state. The first screen is an inner screen,
the second screen is an outer screen, the first screen
has an associated first collection component, and the
second screen has an associated second collection com-
ponent.
[0008] The method includes: The electronic device ob-
tains an unlocking intention; invokes, in response to the
unlocking intention, the second collection component to
collect identity information of a user, and identifies an
identity of the user based on the identity information col-
lected by the second collection component; and unlocks
the first screen if the identity of the user is valid and the
electronic device meets a condition for using the first
screen.
[0009] It can be learned that, when the unlocking in-
tention of the user is obtained, the identity information of
the user may be collected by using a sensor associated
with the outer screen, and the identity of the user is iden-
tified based on the identity information. Compared with
that identity identification is enabled only after a mobile
phone is unfolded, causing low unlocking efficiency in
the conventional technology, in the technical solution of
this application, the identity of the user can be identified
without fully unfolding the mobile phone, so that unlock-
ing is quickly completed when the identity of the user is
valid. In this case, efficiency of interaction between the
user and a terminal is improved. In addition, when it is
detected by the terminal that the terminal meets the con-
dition for using the first screen, it indicates that the user
wants to unlock the first screen when unlocking a terminal
screen. In this case, after it is determined that the identity
of the user is valid, the terminal may intelligently and con-
veniently unlock the first screen for the user. This further
improves efficiency of interaction between the terminal
and the user.
[0010] In a possible design, the unlocking intention
may be an unlocking instruction that is input by the user.
For example, the user inputs the unlocking instruction to
the electronic device by pressing a power button or dou-
ble-tapping the screen.
[0011] In a possible design, the unlocking intention
may further be an unlocking intention sensed and deter-
mined by the electronic device. For example, when it is
detected that the user lifts the mobile phone, the elec-
tronic device may preliminarily determine that the user
has the unlocking intention.
[0012] In a possible design, after it is determined that
the identity of the user is valid and before the unlocking
the first screen, the method further includes: unlocking
the second screen, and displaying a first interface on the
second screen.
[0013] In a possible design, after the unlocking the first
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screen, the method further includes: displaying, on the
first screen, a second interface associated with the first
interface.
[0014] To be specific, when it is determined, based on
the identity information collected by the collection com-
ponent associated with the outer screen, that the identity
of the user is valid, the electronic device may first unlock
the outer screen, and display the first interface on the
outer screen. The first interface displayed on the outer
screen may be further connected to the inner screen.
The second interface that is connected to the inner
screen for display is associated with the first interface.
[0015] In some designs, the second interface that is
connected to the inner screen for display may be a same
interface as the first interface displayed on the outer
screen. Herein, that the first interface is the same as the
second interface means that included content is the
same. Sizes of the first interface and the second inter-
face, layouts of elements in the interfaces, sizes of the
elements, and the like may be different.
[0016] In some other designs, the second interface that
is connected to the inner screen for display is associated
with content of the first interface. For example, the second
interface is a detailed display interface of the first inter-
face. For another example, if the user does not tap a
music control on the outer screen after the outer screen
is unlocked, the second interface entered by the inner
screen is a home screen after the mobile phone is un-
folded. If the user taps the music control on the outer
screen after the outer screen is unlocked, the second
interface entered by the inner screen is a music interface
such as a music playlist interface after the mobile phone
is unfolded. Alternatively, content displayed on the first
interface and content displayed on the second interface
may be the same.
[0017] In a possible design, before the unlocking the
first screen, the method further includes: invoking the first
collection component to collect identity information of the
user if the identity of the user cannot be identified based
on the identity information collected by the second col-
lection component, and identifying the identity of the user
based on the identity information collected by the first
collection component. In this way, a probability of suc-
cessful unlocking can be increased.
[0018] In a possible design, the identifying the identity
of the user based on the identity information collected by
the first collection component includes: identifying the
identity of the user based on the identity information col-
lected by the second collection component and the iden-
tity information collected by the first collection compo-
nent. Facial recognition is as an example. Before the
electronic device invokes an image sensor of a camera
on the inner screen, an image sensor of a camera on the
outer screen has collected some face images required
for facial recognition. In this case, the image sensor of
the camera on the inner screen may capture fewer face
images to complete facial recognition. This shortens time
from invoking the image sensor of the camera on the

inner screen to successful facial recognition and speeds
up facial recognition.
[0019] In a possible design, the invoking the first col-
lection component to collect identity information of the
user if the identity of the user cannot be identified based
on the identity information collected by the second col-
lection component includes: invoking the first collection
component to collect the identity information of the user
if it is detected that an unfolding angle of the electronic
device reaches a preset angle and the identity of the user
cannot be identified based on the identity information col-
lected by the second collection component.
[0020] In a possible design, before the unlocking the
first screen, the method further includes:
displaying a third interface or playing a voice prompt,
where the third interface is used to prompt the user to
unfold the electronic device, and the voice prompt is used
to prompt the user to unfold the electronic device.
[0021] In a possible design, the method further in-
cludes:
receiving a setting instruction that is input by the user,
where the setting instruction is used to set any one or
more of a preset application, a preset time period, a pre-
set geographical location range, and a preset unlocking
instruction.
[0022] In a possible design, the obtaining an unlocking
intention includes: receiving an unlocking instruction that
is input by the user; and
the invoking, in response to the unlocking intention, the
second collection component to collect identity informa-
tion of a user includes:
invoking, in response to the unlocking instruction, the
second collection component to collect the identity infor-
mation of the user.
[0023] In a possible design, the first collection compo-
nent and the second collection component are the same
or different.
[0024] In a possible design, the condition for using the
first screen includes one or a combination of a plurality
of the following conditions: current time is within the pre-
set time period, a current location is within the preset
geographical location range, a new message is received
and the new message is a message of the preset appli-
cation, the electronic device is in a non-folded state, and
the unlocking instruction that is input by the user is the
preset unlocking instruction.
[0025] In a possible design, the preset unlocking in-
struction includes any one or a combination of a plurality
of the following: a gesture, a pattern, a number, a finger-
print, and a voice that are preset for unlocking the first
screen.
[0026] In a possible design, the first collection compo-
nent includes any one or more of the following compo-
nents: a fingerprint collection component, a voiceprint
collection component, and an image capture component;
and the second collection component includes any one
or more of the following components: a fingerprint col-
lection component, a voiceprint collection component,
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and an image capture component.
[0027] According to a second aspect, an electronic de-
vice is provided, and the electronic device includes a
processor, and a first screen and a second screen that
are formed in a screen-folded state, where the first screen
is an inner screen, the second screen is an outer screen,
the first screen has an associated first collection compo-
nent, and the second screen has an associated second
collection component; and
the processor is configured to: obtain an unlocking inten-
tion; invoke, in response to the unlocking intention, the
second collection component to collect identity informa-
tion of a user, and identify an identity of the user based
on the identity information collected by the second col-
lection component; and unlock the first screen if the iden-
tity of the user is valid and the electronic device meets a
condition for using the first screen.
[0028] In a possible design, the processor is further
configured to unlock the second screen; and
the second screen is configured to display a first inter-
face.
[0029] In a possible design, the first screen is config-
ured to display a second interface associated with the
first interface after the first screen is unlocked.
[0030] In a possible design, the processor is further
configured to: invoke the first collection component to
collect identity information of the user if the identity of the
user cannot be identified based on the identity informa-
tion collected by the second collection component, and
identify the identity of the user based on the identity in-
formation collected by the first collection component.
[0031] In a possible design, that the processor is con-
figured to identify the identity of the user based on the
identity information collected by the first collection com-
ponent includes: identifying the identity of the user based
on the identity information collected by the second col-
lection component and the identity information collected
by the first collection component.
[0032] In a possible design, that the processor is con-
figured to invoke the first collection component to collect
identity information of the user if the identity of the user
cannot be identified based on the identity information col-
lected by the second collection component includes: in-
voking the first collection component to collect the identity
information of the user if it is detected that an unfolding
angle of the electronic device reaches a preset angle and
the identity of the user cannot be identified based on the
identity information collected by the second collection
component.
[0033] In a possible design, the second screen is fur-
ther configured to display a third interface or play a voice
prompt, where the third interface is used to prompt the
user to unfold the electronic device, and the voice prompt
is used to prompt the user to unfold the electronic device.
[0034] In a possible design, the processor is further
configured to receive a setting instruction that is input by
the user, where the setting instruction is used to set any
one or more of a preset application, a preset time period,

a preset geographical location range, and a preset un-
locking instruction.
[0035] In a possible design, that the processor is con-
figured to obtain an unlocking intention includes: receiv-
ing an unlocking instruction that is input by the user; and
that the processor is configured to invoke, in response
to the unlocking intention, the second collection compo-
nent to collect identity information of a user includes: in-
voking, in response to the unlocking instruction, the sec-
ond collection component to collect the identity informa-
tion of the user.
[0036] In a possible design, the first collection compo-
nent and the second collection component are the same
or different.
[0037] In a possible design, the condition for using the
first screen includes one or a combination of a plurality
of the following conditions: current time is within the pre-
set time period, a current location is within the preset
geographical location range, a new message is received
and the new message is a message of the preset appli-
cation, the electronic device is in a non-folded state, and
the unlocking instruction that is input by the user is the
preset unlocking instruction.
[0038] In a possible design, the preset unlocking in-
struction includes any one or a combination of a plurality
of the following: a gesture, a pattern, a number, a finger-
print, and a voice that are preset for unlocking the first
screen.
[0039] In a possible design, the first collection compo-
nent includes any one or more of the following compo-
nents: a fingerprint collection component, a voiceprint
collection component, and an image capture component;
and the second collection component includes any one
or more of the following components: a fingerprint col-
lection component, a voiceprint collection component,
and an image capture component.
[0040] For technical effect of the electronic device in
the second aspect, refer to the technical effect of the
unlocking method in the first aspect. Details are not de-
scribed herein again.
[0041] According to a third aspect, this application pro-
vides an electronic device. The electronic device has a
function of implementing the unlocking method according
to any one of the first aspect and the possible implemen-
tations of the first aspect. The function may be imple-
mented by hardware, or may be implemented by hard-
ware executing corresponding software. The hardware
or the software includes one or more modules corre-
sponding to the foregoing function.
[0042] According to a fourth aspect, this application
provides a computer-readable storage medium, includ-
ing computer instructions. When the computer instruc-
tions are run on an electronic device, the electronic de-
vice is enabled to perform the unlocking method accord-
ing to any one of the first aspect and the possible imple-
mentations of the first aspect.
[0043] According to a fifth aspect, this application pro-
vides a computer program product. When the computer
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program product is run on an electronic device, the elec-
tronic device is enabled to perform the unlocking method
according to any one of the first aspect and the possible
implementations of the first aspect.
[0044] According to a sixth aspect, a circuit system is
provided. The circuit system includes a processing cir-
cuit, and the processing circuit is configured to perform
the unlocking method according to any one of the first
aspect and the possible implementations of the first as-
pect.
[0045] According to a seventh aspect, an embodiment
of this application provides a chip system, including at
least one processor and at least one interface circuit. The
at least one interface circuit is configured to: perform a
transceiver function and send instructions to the at least
one processor. When the at least one processor exe-
cutes the instructions, the at least one processor per-
forms the unlocking method according to any one of the
first aspect and the possible implementations of the first
aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0046]

FIG. 1A and FIG. 1B show a process of unlocking a
foldable screen mobile phone in the conventional
technology;
FIG. 2 is a schematic diagram of a structure of an
electronic device according to an embodiment of this
application;
FIG. 3-1 to FIG. 3-4 are schematic diagrams of forms
of a foldable screen electronic device according to
an embodiment of this application;
FIG. 4 is a schematic diagram of an included angle
of a foldable screen according to an embodiment of
this application;
FIG. 5 is a block diagram of a software structure of
an electronic device according to an embodiment of
this application;
FIG. 6(1) to FIG. 6(5) are a schematic diagram of a
group of interfaces according to an embodiment of
this application;
FIG. 7 is a schematic flowchart of an unlocking meth-
od according to an embodiment of this application;
FIG. 8-1(1) to FIG. 12(4) are schematic diagrams of
interfaces according to an embodiment of this appli-
cation;
FIG. 13 is a schematic diagram of an apparatus ac-
cording to an embodiment of this application; and
FIG. 14 is a schematic diagram of a chip system
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0047] The following describes in detail an unlocking
method and an electronic device provided in embodi-
ments of this application with reference to the accompa-

nying drawings.
[0048] The unlocking method provided in embodi-
ments of this application may be applied to the electronic
device. For example, the electronic device may be spe-
cifically a mobile phone, a tablet computer, a wearable
device, a vehicle-mounted device, an augmented reality
(augmented reality, AR)/virtual reality (virtual reality, VR)
device, a notebook computer, an ultra-mobile personal
computer (ultra-mobile personal computer, UMPC), a
netbook, a personal digital assistant (personal digital as-
sistant, PDA), an artificial intelligence (artificial intelli-
gence) device, a dedicated camera (for example, a sin-
gle-lens reflex camera or a card camera), or the like. A
specific type of the electronic device is not limited in em-
bodiments of this application.
[0049] For example, FIG. 2 is a schematic diagram of
a structure of an electronic device 100. The electronic
device 100 may include a processor 110, an external
memory interface 120, an internal memory 121, a uni-
versal serial bus (universal serial bus, USB) port 130, a
charging management module 140, a power manage-
ment module 141, a battery 142, an antenna 1, an an-
tenna 2, a mobile communication module 150, a wireless
communication module 160, an audio module 170, a
speaker 170A, a receiver 170B, a microphone 170C, a
headset jack 170D, a sensor module 180, a button 190,
a motor 191, an indicator 192, a camera 193, a display
194, a subscriber identity module (subscriber identity
module, SIM) card interface 195, and the like.
[0050] The processor 110 may include one or more
processing units. For example, the processor 110 may
include an application processor (application processor,
AP), a modem processor, a graphics processing unit
(graphics processing unit, GPU), an image signal proc-
essor (image signal processor, ISP), a controller, a mem-
ory, a video codec, a digital signal processor (digital sig-
nal processor, DSP), a baseband processor, a neural-
network processing unit (neural-network processing unit,
NPU), and/or the like. Different processing units may be
independent components, or may be integrated into one
or more processors.
[0051] The controller may be a nerve center and a com-
mand center of the electronic device 100. The controller
may generate an operation control signal based on an
instruction operation code and a time sequence signal,
to control instruction reading and instruction execution.
[0052] A memory may be further disposed in the proc-
essor 110, and is configured to store instructions and
data. In some embodiments, the memory in the proces-
sor 110 is a cache memory. The memory may store an
instruction or data that has been used or cyclically used
by the processor 110. If the processor 110 needs to use
the instruction or the data again, the processor 110 may
directly invoke the instruction or the data from the mem-
ory. This avoids repeated access, reduces waiting time
of the processor 110, and improves system efficiency.
[0053] In some embodiments of this application, the
processor 110 is configured to: collect identity informa-
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tion of a user by using a sensor associated with an outer
screen, and identify an identity of the user based on the
identity information when an unlocking intention of the
user is obtained (an unlocking instruction that is input by
the user is received). When it is determined that the iden-
tity of the user is valid, and it is detected that a terminal
meets a condition for using a first screen, it indicates that
the user wants to unlock the first screen when unlocking
a terminal screen, and the terminal may intelligently and
conveniently unlock the first screen for the user. This
improves efficiency of interaction between the terminal
and the user.
[0054] The charging management module 140 is con-
figured to receive charging input from a charger.
[0055] The power management module 141 is config-
ured to connect to the battery 142, the charging manage-
ment module 140, and the processor 110. The power
management module 141 receives input from the battery
142 and/or the charging management module 140, and
supplies power to the processor 110, the display 194,
the camera 193, and the like.
[0056] A wireless communication function of the elec-
tronic device 100 may be implemented through the an-
tenna 1, the antenna 2, the mobile communication mod-
ule 150, the wireless communication module 160, the
modem processor, the baseband processor, and the like.
[0057] The mobile communication module 150 may
provide a wireless communication solution that is applied
to the electronic device 100 and that includes 2G, 3G,
4G, 5G, and the like. The wireless communication mod-
ule 160 may provide a wireless communication solution
that is applied to the electronic device 100 and that in-
cludes a wireless local area network (wireless local area
network, WLAN) (for example, a wireless fidelity (wire-
less fidelity, Wi-Fi) network), Bluetooth (Bluetooth, BT),
and the like.
[0058] The electronic device 100 implements a display
function by using the GPU, the display 194, the applica-
tion processor, and the like. The GPU is a microprocessor
for image processing, and is connected to the display
194 and the application processor. The GPU is config-
ured to perform mathematical and geometric computa-
tion, and render an image. The processor 110 may in-
clude one or more GPUs, and the GPUs execute program
instructions to generate or change display information.
[0059] The display 194 is configured to display an im-
age, a video, and the like. The display 194 includes a
display panel. In some embodiments, the electronic de-
vice 100 may include one or N displays 194, where N is
a positive integer greater than 1.
[0060] In some embodiments, the display 194 may dis-
play a shooting preview interface, a video recording pre-
view interface, and a shooting interface in a video record-
ing mode, may further display a video play interface dur-
ing video playback, and the like.
[0061] The electronic device 100 may implement a
shooting function by using the ISP, the camera 193, the
video codec, the GPU, the display 194, the application

processor, and the like.
[0062] The ISP is configured to process data fed back
by the camera 193. For example, during photographing,
a shutter is pressed, light is transferred to a camera pho-
tosensitive element through a lens, an optical signal is
converted into an electrical signal, and the camera pho-
tosensitive element transmits the electrical signal to the
ISP for processing, to convert the electrical signal into
an image visible to a naked eye. The ISP may further
perform algorithm optimization on noise, brightness, and
complexion of the image. The ISP may further optimize
parameters such as exposure and a color temperature
of a shooting scenario. In some embodiments, the ISP
may be disposed in the camera 193. For example, the
ISP may control, based on the photographing parameter,
the photosensitive element to perform exposure and pho-
tographing.
[0063] The camera 193 is configured to capture a static
image or a video. An object generates, through a lens,
an optical image to be projected to the photosensitive
element. The photosensitive element may be a charge
coupled device (charge coupled device, CCD) or a com-
plementary metal-oxide-semiconductor (complementary
metal-oxide-semiconductor, CMOS) optoelectronic tran-
sistor. The photosensitive element converts an optical
signal into an electrical signal, and then transmits the
electrical signal to the ISP to convert the electrical signal
into a digital image signal. The ISP outputs the digital
image signal to the DSP for processing. The DSP con-
verts the digital image signal into a standard image signal
in a format such as RGB or YUV.
[0064] In some embodiments, the electronic device
100 may include one or N cameras 193, where N is a
positive integer greater than 1. The camera 193 may be
located in an edge area of the electronic device, and may
be an under-screen camera, or a pop-up camera, or may
be a cutout camera. The cameras 193 may include a
rear-facing camera, and may further include a front-fac-
ing camera. A specific location and form of the camera
193 are not limited in embodiments of this application.
[0065] For example, for a layout of cameras on the
electronic device 100, refer to FIG. 3-1. A front surface
of the electronic device 100 is a plane on which the dis-
play 194 is located. As shown in (a) in FIG. 3-1, a camera
1931 is located in the front of the electronic device 100,
and therefore the camera is a front-facing camera. As
shown in (b) in FIG. 3-1, a camera 1932 is located on the
back of the electronic device 100, and therefore the cam-
era is a rear-facing camera.
[0066] Optionally, the solution in this embodiment of
this application may be applied to an electronic device
100 having a plurality of foldable screens (to be specific,
the display is foldable).
[0067] In some embodiments, the foldable screen may
be a flexible foldable screen. The flexible foldable screen
includes a folding shaft made of a flexible material. A part
or all of the flexible foldable screen is made of a flexible
material. For example, in the flexible foldable screen, only
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a foldable part (for example, the folding shaft) is made
of a flexible material, and the other part is made of a rigid
material; or the flexible foldable screen is all made of a
flexible material. The foldable screen can be folded along
the folding shaft to form at least two sub-screens.
[0068] For example, (c) in FIG. 3-1 shows a foldable
screen electronic device 100. In response to an operation
of a user, as shown in (d) in FIG. 3-1, the foldable screen
is folded inward (or folded outward) along a folding shaft,
so that the foldable screen forms at least two sub-screens
(such as, a sub-screen A and a sub-screen B). Optionally,
as shown in (e) in FIG. 3-1, there is a display (for example,
a screen C) on a folded outer side. If the electronic device
100 is provided with a camera on a surface on which the
screen C is located, in a scenario in which the electronic
device 100 is unfolded, as shown in (c) in FIG. 3-1, the
camera on the screen C is located on the back of the
electronic device 100, and may be considered as a rear-
facing camera. In a scenario in which the electronic de-
vice 100 is folded, as shown in (e) in FIG. 3-1, the camera
on the screen C is located in the front of the electronic
device 100, and may be considered as a front-facing
camera. In other words, the front-facing camera and the
rear-facing camera in this application do not limit prop-
erties of the cameras, and are merely a description of a
position relationship.
[0069] Optionally, the foldable screen of the foldable
screen electronic device may form a plurality of (for ex-
ample, two or three) sub-screens. For example, a flexible
foldable screen shown in (1) in FIG. 3-2 may include a
fordable line 030 and a fordable line 031. After the flexible
foldable screen is longitudinally folded along the fordable
line 030, a sub-screen 032, a sub-screen 033, and a sub-
screen 034 shown in (2) in FIG. 3-2 may be formed.
[0070] Optionally, a screen arrangement manner of the
foldable screen electronic device may be, for example,
upper-lower screen arrangement shown in (d) in FIG.
3-1, left-right screen arrangement shown in (1) or (2) in
FIG. 3-3, or the like. The screen arrangement manner of
the foldable screen electronic device is not limited in this
embodiment of this application. After a flexible foldable
screen shown in (1) in FIG. 3-3 is horizontally folded along
a foldable line 040, a sub-screen 041 and a sub-screen
042 shown in (2) in FIG. 3-3 may be formed. For example,
the foldable screen device may be a mobile phone in a
folded state, and may be a tablet computer in an unfolded
state.
[0071] An included angle between two adjacent sub-
screens in the foldable screen is greater than or equal to
0° and less than or equal to 180°. The included angle
between two adjacent sub-screens in the foldable screen
may also be referred to as an angle at which the foldable
screen device is unfolded, or an unfolded angle of the
foldable screen device, or a folded angle of the foldable
screen. Based on a range of the included angle between
two adjacent sub-screens in the foldable screen, the fold-
able screen may include a folded state and a non-folded
state. The non-folded state includes an unfolded state

and a half-folded state.
[0072] The unfolded state indicates that the foldable
screen is fully unfolded. To be specific, an included angle
between two adjacent sub-screens in the foldable screen
is 180°, or is close to 180° due to some industrial design
factors. For example, (1) in FIG. 3-3 is a schematic dia-
gram of a folded state of a foldable screen.
[0073] The folded state indicates that the foldable
screen is fully folded. To be specific, an included angle
between two adjacent sub-screens in the foldable screen
is 0° or is close to 0° due to some industrial design factors.
For example, (1) in FIG. 3-4 is a schematic diagram of a
folded state of a foldable screen, and an included angle
between a sub-screen 044 and a sub-screen 045 is 0°.
[0074] The half-folded state or the non-folded state
may be a state between the unfolded state and the folded
state. To be specific, an included angle between two ad-
jacent sub-screens in the foldable screen is between 0°
and 180°. For example, (2) in FIG. 3-3 and (2) in FIG.
3-4 are schematic diagrams of a half-folded state of a
foldable screen. For example, as shown in (2) in FIG.
3-3, an included angle ϕ between a sub-screen 041 and
a sub-screen 042 is greater than 0° and less than 180°.
The included angle ϕ may also be referred to as an angle
at which the foldable screen device is unfolded, or a fold-
ed angle. Optionally, another value range of the included
angle ϕ may be defined to indicate the half-folded state
based on an industrial design level, user experience, or
the like. For example, the included angle ϕ is greater than
10° and less than 170°, and accordingly the folded state
is defined when the included angle ϕ is less than or equal
to 10°.
[0075] In a process of folding or unfolding the foldable
screen, an included angle between at least two sub-
screens formed by the foldable screen may change. For
example, as shown in (2) in FIG. 3-3, in a process of
folding the foldable screen, an included angle between
a sub-screen 41 and a sub-screen 42 becomes smaller;
and in a process of unfolding the foldable screen, an in-
cluded angle between the sub-screen 41 and the sub-
screen 42 becomes larger. It should be understood that
the at least two screens formed after the foldable screen
is folded may be a plurality of screens that exist inde-
pendently, or may be a complete screen that is of an
integrated structure and is folded into at least two parts.
[0076] In some other embodiments, the foldable
screen may alternatively be a multi-screen foldable
screen. The multi-screen foldable screen may include at
least two sub-screens. The at least two sub-screens are
independent displays, may be sequentially connected by
using a folding shaft, and may separately rotate around
the folding shaft, to implement folding of the multi-screen
foldable screen. For example, as shown in (2) in FIG.
3-4, a foldable screen device includes a folding shaft 043,
a sub-screen 044, and another sub-screen 045 inde-
pendent of the sub-screen 044. The sub-screen 044 and
the sub-screen 045 may rotate around the folding shaft
043. An included angle ϕ between the sub-screen 044
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and the sub-screen 045 may be referred to as an angle
at which the foldable screen device is unfolded or a folded
angle.
[0077] In this embodiment of this application, the fold-
able screen may be a single-sided screen (that is, only
one side may display a user interface), or may be a dou-
ble-sided screen (that is, both opposite sides may display
the user interface).
[0078] For the single-sided foldable screen, a case in
which the foldable screen is folded towards a side (that
is, a front side of the single-sided foldable screen) that
can display the user interface may be referred to as for-
ward folding; and a case in which the foldable screen is
folded towards an opposite side (that is, a back side of
the single-sided foldable screen) that can display the user
interface may be referred to as backward folding. For
example, (2) in FIG. 3-3 is a schematic diagram of the
forward folding, and (2) in FIG. 3-4 is a schematic diagram
of the backward folding. Current folding of the foldable
screen device may be the forward folding or the backward
folding.
[0079] Through forward folding or backward folding,
the foldable screen may be in a half-folded state. For a
half-folded state in a forward folding scenario, an includ-
ed angle between sides having display functions on two
adjacent sub-screens is greater than 0° and less than
180°. For a half-folded state in a backward folding sce-
nario, an included angle between sides having no display
function on the two adjacent sub-screens is greater than
0° and less than 180°.
[0080] A digital signal processor is configured to proc-
ess a digital signal, and may process another digital sig-
nal other than a digital image signal. For example, when
the electronic device 100 selects a frequency, the digital
signal processor is configured to perform Fourier trans-
form on frequency energy.
[0081] A video codec is configured to: compress or de-
compress a digital video. The electronic device 100 may
support one or more video codecs. Therefore, the elec-
tronic device 100 may play or record videos in a plurality
of coding formats, for example, moving picture experts
group (moving picture experts group, MPEG)-1, MPEG-
2, MPEG-3, and MPEG-4.
[0082] An NPU is a neural-network (neural-network,
NN) computing processor, quickly processes input infor-
mation by drawing on a structure of a biological neural
network, for example, by drawing on a transmission
mode between human brain neurons, and may further
continuously perform self-learning. Applications such as
intelligent cognition of the electronic device 100 may be
implemented through the NPU, for example, image rec-
ognition, facial recognition, voice recognition, and text
understanding.
[0083] In some embodiments, the NPU identifies
whether an image captured by the camera 193 includes
a face image by using an image recognition technology.
Further, the NPU may further determine whether the
identity of the user is valid based on the face image, to

determine whether to unlock the screen.
[0084] The external memory interface 120 may be con-
figured to connect to an external memory card, for ex-
ample, a micro SD card, to extend a storage capability
of the electronic device 100. The external memory card
communicates with the processor 110 through the exter-
nal memory interface 120, to implement a data storage
function, for example, store files such as music and a
video in the external memory card.
[0085] The internal memory 121 may be configured to
store computer-executable program code. The executa-
ble program code includes instructions. The processor
110 runs instructions stored in the internal memory 121
and/or instructions stored in a memory disposed in the
processor, to perform various function applications and
data processing of the electronic device 100.
[0086] The electronic device 100 may implement an
audio function, for example, music playing and recording,
through the audio module 170, the speaker 170A, the
receiver 170B, the microphone 170C, the headset jack
170D, the application processor, and the like.
[0087] The audio module 170 is configured to convert
digital audio data into an analog audio electrical signal
for output, and is further configured to convert analog
audio electrical signal input into digital audio data. The
audio module 170 may include an analog-to-digital con-
verter and a digital-to-analog converter. For example, the
audio module 170 is configured to convert an analog au-
dio electrical signal output by the microphone 170C into
digital audio data. The audio module 170 may be further
configured to encode and decode audio data. In some
embodiments, the audio module 170 may be disposed
in the processor 110, or some functional modules in the
audio module 170 are disposed in the processor 110.
[0088] The speaker 170A, also referred to as a "loud-
speaker", is configured to convert an analog audio elec-
trical signal into a sound signal. The electronic device
100 may be configured to listen to music or answer a call
in a hands-free mode over the speaker 170A.
[0089] The receiver 170B, also referred to as an "ear-
piece", is configured to convert an analog audio electrical
signal into a sound signal. When a call is answered or
voice information is received through the electronic de-
vice 100, the receiver 170B may be put close to a human
ear to listen to a voice.
[0090] The microphone 170C, also referred to as a
"mike" or a "mic", is configured to convert a sound signal
into an analog audio electrical signal. When making a
call or sending voice information, a user may make a
sound near the microphone 170C through the mouth of
the user, to input a sound signal to the microphone 170C.
The microphone 170C may be a built-in component of
the electronic device 100, or may be an external acces-
sory of the electronic device 100.
[0091] In some embodiments, the electronic device
100 may include one or more microphones 170C. Each
microphone or the plurality of microphones may work to-
gether to implement a function of collecting a sound sig-
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nal in each direction and converting the collected sound
signal into an analog audio electrical signal, and may
further implement noise reduction, sound source identi-
fication, directional recording, or the like.
[0092] The sensor module 180 may include a pressure
sensor 180A, a gyroscope sensor 180B, a barometric
pressure sensor 180C, a magnetic sensor 180D, an ac-
celeration sensor 180E, a distance sensor 180F, an op-
tical proximity sensor 180G, a fingerprint sensor 180H,
a temperature sensor 180J, a touch sensor 180K, an
ambient light sensor 180L, a bone conduction sensor
180M, and the like.
[0093] The gyroscope sensor 180B may be configured
to determine a motion posture of the electronic device
100. In some embodiments, angular velocities of the
electronic device 100 around three axes (which are x, y,
and z axes) may be determined by using the gyroscope
sensor 180B. The gyroscope sensor 180B may be con-
figured to implement image stabilization during shooting.
For example, when a shutter is pressed, the gyroscope
sensor 180B detects an angle at which the electronic
device 100 jitters, obtains, through calculation based on
the angle, a distance for which a lens module needs to
compensate, and allows the lens to cancel the jitter of
the electronic device 100 through reverse motion, to im-
plement image stabilization. The gyroscope sensor 180B
may be further used in a navigation scenario and a mo-
tion-sensing game scenario.
[0094] In this embodiment of this application, the gy-
roscope sensor 180B may be disposed on each sub-
screen to measure an orientation (that is, a direction vec-
tor of the orientation) of the sub-screen. For example, in
the electronic device shown in (2) in FIG. 3-3, both the
sub-screen 041 and the sub-screen 042 include the gy-
roscope sensor 180B, which is respectively configured
to measure directions of the sub-screen 041 and the sub-
screen 042. The electronic device may determine an in-
cluded angle between adjacent sub-screens based on
an angle change of an orientation of each sub-screen.
[0095] For example, the electronic device 100 is the
foldable screen device shown in FIG. 3-1. A foldable
screen of the electronic device 100 may be folded to form
a sub-screen 061 and a sub-screen 062 shown in (1) in
FIG. 4. A gyroscope sensor 1 is disposed on the sub-
screen 061, and a gyroscope sensor 2 is disposed on
the sub-screen 062.
[0096] A coordinate system of the gyroscope sensor
may be, for example, but is not limited to a geographical
coordinate system. As shown in (2) in FIG. 4, an origin
O of a geographic coordinate system is located at a point
at which a carrier (namely, a device including a gyroscope
sensor, for example, the electronic device 100) is located.
Herein, an x axis points at the east (E) along a local lat-
itude line, a y axis points at the north (N) along a local
meridian line, and a z axis points upward along a local
geographical perpendicular line. The z axis, the x axis,
and the y axis form a right-hand rectangular coordinate
system. A plane formed by the x axis and the y axis is a

local horizontal plane, and a plane formed by the y axis
and the z axis is a local meridian plane. Therefore, it may
be understood that a coordinate system of the gyroscope
sensor is as follows: using the gyroscope sensor as the
origin O, using a direction pointing to the east along the
local latitude line as the x axis, using a direction pointing
to the north along the local meridian line as the y axis,
and using a direction pointing upward along the local ge-
ographical perpendicular line (that is, in a reverse direc-
tion of the geographical perpendicular line) as the z axis.
[0097] By using the gyroscope sensor disposed on
each sub-screen, the electronic device 100 may obtain,
through measurement, a direction vector of an orientation
of each sub-screen in a coordinate system of the gyro-
scope sensor disposed on the sub-screen. For example,
as shown in a side view of the electronic device shown
in (1) in FIG. 4, a direction vector that is of an orientation
of the sub-screen 061 in a coordinate system of the gy-
roscope sensor 1 and that is obtained by the electronic
device through measurement is a vector z1, and a direc-
tion vector that is of an orientation of the sub-screen 062
in a coordinate system of the gyroscope sensor 2 and
that is obtained by the electronic device through meas-
urement is a vector z2. The electronic device may calcu-
late an included angle θ between the vector z1 and the
vector z2 based on the vectors z1 and z2.
[0098] It can also be learned from FIG. 4 that, because
the vector z1 is perpendicular to the sub-screen 061 and
the vector z2 is perpendicular to the sub-screen 062, the
included angle between the sub-screen 061 and the sub-
screen 062 may be obtained: ϕ = 180° - θ. In other words,
the electronic device may determine the included angle
ϕ between the sub-screen 061 and the sub-screen 062
based on the direction vector (namely, the vector z1) that
is of the orientation of the sub-screen 061 in the coordi-
nate system of the gyroscope sensor 1 and that is ob-
tained through measurement and the direction vector
(namely, the vector z2) that is of the orientation of the
sub-screen 062 in the coordinate system of the gyro-
scope sensor 2 and that is obtained through measure-
ment. When the included angle ϕ is greater than 0° and
less than 180°, the electronic device is currently in a half-
folded state corresponding to forward folding. When the
included angle ϕ is greater than 180° and less than 360°,
the electronic device is currently in a half-folded state
corresponding to backward folding.
[0099] It should be noted that locations of the gyro-
scope sensors disposed on the sub-screen 061 and the
sub-screen 062 do not overlap, in other words, origins of
the coordinate systems of the gyroscope sensors on the
sub-screen 061 and the sub-screen 062 do not overlap.
However, axes x, axes y, and axes z in the two coordinate
systems are parallel. Therefore, it may be considered
that the coordinate systems of the gyroscope sensors
disposed on the sub-screen 061 and the sub-screen 062
are parallel. In this way, although the vector z1 and the
vector z2 are not in a same coordinate system, the in-
cluded angle θ between the vector z1 and the vector z2
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may be calculated based on Formula (1) because the
two coordinate systems have parallel axes.
[0100] In some embodiments, the included angle α be-
tween the sub-screen 061 and the sub-screen 062 may
alternatively be measured through cooperation of one or
more other sensors. For example, one acceleration sen-
sor may be disposed on each screen of the foldable
screen. The electronic device 100 (for example, the proc-
essor 110) may measure, by using the acceleration sen-
sor, a motion acceleration generated when each sub-
screen is rotated, and then calculate a rotation angle of
one screen relative to another screen based on the mo-
tion acceleration obtained through measurement, name-
ly, the included angle ϕ between the sub-screen 061 and
the sub-screen 062.
[0101] In some other embodiments, the gyroscope
sensor may be a virtual gyroscope sensor formed by a
plurality of other sensors. The virtual gyroscope sensor
may be configured to calculate an included angle be-
tween adjacent screens of the foldable screen, namely,
the included angle ϕ between the sub-screen 061 and
the sub-screen 062.
[0102] In addition, in this embodiment of this applica-
tion, sensors such as the gyroscope sensor 180B and
the acceleration sensor 180E may be further configured
to determine statuses of each sub-screen, to determine
whether the foldable screen is currently in a forward fold-
ing state or a backward folding state.
[0103] For example, the gyroscope sensor 180B on
the sub-screen may measure an angular velocity of the
sub-screen when the sub-screen is folded, and an includ-
ed angle of the sub-screen relative to a specific coordi-
nate system (for example, a geographic coordinate sys-
tem) may be obtained by performing integration on the
angular velocity, to obtain a posture of the sub-screen.
An orientation of the sub-screen may be learned based
on the posture of the sub-screen. It may be learned that
the foldable screen is currently in the forward folding state
or the backward folding state based on the orientation of
each sub-screen.
[0104] The distance sensor 180F is configured to
measure a distance. The electronic device 100 may
measure a distance in an infrared manner or a laser man-
ner. In some embodiments, in a photographing scenario,
the electronic device 100 may measure a distance
through the distance sensor 180F to implement quick
focusing.
[0105] The touch sensor 180K is also referred to as a
"touch panel". The touch sensor 180K may be disposed
on the display 194, and the touch sensor 180K and the
display 194 form a touchscreen, which is also referred
to as a "touch control screen". The touch sensor 180K is
configured to detect a touch operation performed on or
near the touch sensor 180K.
[0106] It may be understood that the structure shown
in this embodiment of this application does not constitute
a specific limitation on the electronic device 100. In some
other embodiments of this application, the electronic de-

vice 100 may include more or fewer components than
those shown in the figure, some components may be
combined, or some components may be split, or different
component arrangements may be used. The compo-
nents shown in the figure may be implemented by hard-
ware, software, or a combination of software and hard-
ware.
[0107] A software system of the electronic device 100
may use a layered architecture, an event-driven archi-
tecture, a microkernel architecture, a micro service ar-
chitecture, or a cloud architecture. In this embodiment of
the present invention, an Android system with a layered
architecture is used as an example to illustrate a software
structure of the electronic device 100.
[0108] FIG. 5 is a block diagram of a software structure
of the electronic device 100 according to an embodiment
of the present invention.
[0109] In the layered architecture, software is divided
into several layers, and each layer has a clear role and
task. The layers communicate with each other through a
software interface. In some embodiments, an operating
system (for example, an Android system) of an electronic
device is divided into four layers: a kernel layer, a hard-
ware abstraction layer (hardware abstraction layer,
HAL), an application framework layer, and an application
layer from bottom to top.
[0110] The kernel layer is a layer between hardware
and software. The kernel layer includes at least a camera
driver, an audio driver, a display driver, and a sensor
driver. The sensor driver includes but is not limited to an
image sensor driver and an acoustic sensor.
[0111] In some embodiments, for example, in a facial
recognition scenario, the camera driver at the kernel layer
is invoked to turn on a camera. For another example, the
image sensor driver invokes an image sensor to com-
plete image capture.
[0112] The hardware abstraction layer (hardware ab-
straction layer, HAL) is located between the kernel layer
and the application framework layer, and is configured
to define an interface for driver application hardware im-
plementation, and convert a value of driver hardware im-
plementation into a software implementation program
language. For example, a value of a camera driver is
identified, converted into a software program language,
and uploaded to the application framework layer, to in-
voke a corresponding function.
[0113] In some embodiments, the HAL may upload a
face image captured by the camera 193 to the application
framework layer for further processing.
[0114] The application framework layer provides an
application programming interface (application program-
ming interface, API) and a programming framework for
applications at the application layer. The application
framework layer obtains an original input event from the
kernel layer through the HAL, and identifies a control cor-
responding to the input event. The application framework
layer includes some predefined functions.
[0115] As shown in FIG. 5, the application framework
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layer may include a view system, a phone manager, a
resource manager, a notification manager, a window
manager, and the like.
[0116] In some embodiments, the application frame-
work layer includes a first module. The first module is
configured to invoke a corresponding display driver to
display a screen based on an unlocking intention of a
user. For example, when it is determined that the user
wants to unlock an outer screen, the first module invokes
a display driver of the outer screen to display an unlocked
interface on the outer screen.
[0117] Optionally, the first module may be further dis-
posed at another layer, and the first module may be fur-
ther divided into more submodules. Each submodule is
configured to perform a corresponding function.
[0118] The view system includes visual controls such
as a control for displaying a text and a control for display-
ing an image. The view system may be configured to
construct an application. A display interface may include
one or more views. For example, a display interface in-
cluding a short message notification icon may include a
text display view and an image display view.
[0119] The phone manager is configured to provide a
communication function for the electronic device 100, for
example, management of a call status (including answer-
ing, declining, or the like).
[0120] The resource manager provides, for an appli-
cation, various resources such as a localized character
string, an icon, an image, a layout file, and a video file.
[0121] The notification manager enables an applica-
tion to display notification information in a status bar, and
may be configured to convey a notification message. The
notification manager may automatically disappear after
a short stay without user interaction. For example, the
notification manager is configured to notify download
completion, provide a message notification, and the like.
The notification manager may alternatively be a notifica-
tion that appears in a top status bar of a system in a form
of a graph or a scroll bar text, for example, a notification
of an application that is run on the background, or may
be a notification that appears on a screen in a form of a
dialog window. For example, text information is displayed
in the status bar, a prompt sound is issued, an electronic
device vibrates, or an indicator light blinks.
[0122] The window manager is configured to manage
a window program. The window manager may obtain a
size of a display, determine whether there is a status bar,
perform screen locking, take a screenshot, and the like.
[0123] The application layer may include a series of
application packages.
[0124] As shown in FIG. 5, the application package
may include applications such as Camera, Videos,
Phone, WLAN, Music, Messages, Bluetooth, Maps, Cal-
endar, Gallery, and Navigation.
[0125] The application layer and the application frame-
work layer are run on a virtual machine. The virtual ma-
chine executes Java files at the application layer and the
application framework layer as binary files. The virtual

machine is configured to implement functions such as
object life cycle management, stack management,
thread management, security and exception manage-
ment, and garbage collection.
[0126] The unlocking method provided in embodi-
ments of this application is applicable to but is not limited
to scenarios such as message receiving, music playing,
payment, and photographing. The following describes
the unlocking method provided in embodiments of this
application in different scenarios by using an example in
which the electronic device is a mobile phone having the
structures shown in FIG. 1A, FIG. 1B, and FIG. 5.
[0127] When using a foldable screen device, a user
may interact with the mobile phone through an outer
screen or an inner screen. Roles of the inner and outer
screens may vary in different scenarios. For example, in
a forward folding scenario shown in FIG. 3-3, the inner
screen may be a sub-screen 041 and a sub-screen 042,
and the outer screen may be a screen disposed on the
back of a foldable screen. For another example, in a back-
ward folding scenario shown FIG. 3-4, the outer screen
may be a sub-screen 044 and a sub-screen 045, and the
inner screen may be a screen disposed on the back of
the foldable screen. In other words, the scenarios and
the like do not constitute a limitation on the inner screen
and the outer screen.
[0128] In embodiments of this application, when ob-
taining the unlocking intention of the user, the mobile
phone may collect identity information of the user by us-
ing a sensor associated with the outer screen, and iden-
tify the identity of the user based on the identity informa-
tion. When it is determined by a terminal that the identity
of the user is valid and it is detected that the terminal
meets a condition for using a first screen, it indicates that
the user wants to unlock the first screen when unlocking
a terminal screen. In this case, the terminal may intelli-
gently and conveniently unlock the first screen for the
user. It can be learned that, in the technical solution in
embodiments of this application, the identity of the user
can be identified without fully unfolding the mobile phone
by the user, so that unlocking progress can be acceler-
ated, and efficiency of interaction between the terminal
and the user can be improved. In addition, when the user
wants to unlock the first screen, the first screen can be
intelligently unlocked, so that efficiency of interaction be-
tween the terminal and the user can be further improved.
[0129] For example, the user actively unlocks the mo-
bile phone. For example, the mobile phone is unlocked
in a face unlocking manner. As shown in FIG. 6(1), the
mobile phone is in a folded state (and a screen is locked).
The user may trigger, for example, by double-tapping the
screen, the mobile phone to invoke an image sensor in
a camera on the outer screen to capture a face image of
the user, perform facial recognition on the user based on
the face image, to identify the identity of the user, and
determine, based on the identity of the user, whether to
unlock the screen. Alternatively, when the user has the
unlocking intention, the user may not need to double-tap
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the screen, but may trigger, by performing an operation
such as lifting the mobile phone, the mobile phone to
invoke the image sensor of the camera on the outer
screen to capture the face image of the user. A condition
for triggering the mobile phone to invoke the image sen-
sor of the camera on the outer screen to capture the user
face image is not limited in this embodiment of this ap-
plication.
[0130] Optionally, in a facial recognition process, the
mobile phone may display a text such as "Facial recog-
nition in process..." shown in FIG. 6(2), to prompt the
user that facial recognition is being performed.
[0131] In some cases, when it is determined that the
face image captured by the camera on the outer screen
is a correct face image, and the mobile phone is in the
folded state, it indicates that the user probably wants to
unlock the outer screen, and the mobile phone unlocks
the outer screen. In this way, the user may interact with
the mobile phone through the outer screen. Optionally,
after unlocking the outer screen, the mobile phone dis-
plays an interface shown in FIG. 6(3). The interface may
be an interface displayed by the mobile phone before the
screen is locked, or may be a home (home) screen or
another interface. An interface presented after the screen
is unlocked is not limited in this embodiment of this ap-
plication. It can be learned that, according to the unlock-
ing method in embodiments of this application, the mobile
phone can be unlocked without being unfolded. Then,
the user may unfold the mobile phone for use, or use the
mobile phone in the folded state based on a requirement.
[0132] In some other cases, when it is determined by
the mobile phone that the face image captured by the
camera on the outer screen is the correct face image,
and the mobile phone is not in the folded state, it indicates
that the user probably wants to unlock the inner screen
this time. In this case, the mobile phone unlocks the inner
screen. In this way, the user may interact with the mobile
phone through the inner screen. Optionally, after unlock-
ing the inner screen, the mobile phone displays an inter-
face shown in FIG. 6(4) (for example, an interface dis-
played before the screen is locked). It can be learned
that, in the conventional technology, the mobile phone
needs to be unfolded to a large angle before starting to
invoke a camera on an inner screen to perform facial
recognition, and face unlocking takes a long time and
unlocking efficiency is low. In the unlocking manner pro-
vided in embodiments of this application, when the mo-
bile phone is unfolded to a small angle, the inner screen
can be unlocked, so that the user can use the inner screen
quickly.
[0133] In addition, in a scenario in which the user needs
to perform an operation that requires high security, for
example, viewing a confidential document, because the
mobile phone can be unlocked to view the document by
only unfolding the mobile phone to a small angle, a prob-
lem of low security caused by unlocking to view the doc-
ument by unfolding the mobile phone to a large angle
can be avoided.

[0134] Optionally subsequently, the user may further
fully unfold the mobile phone, and use the mobile phone
in an unfolded state shown in FIG. 6(5).
[0135] Optionally, the mobile phone may enable a mul-
ti-task processing function. After the multi-task process-
ing function is enabled, the user may simultaneously en-
able a plurality of applications on an interface, or display
different interfaces of a same application. The user may
switch between the plurality of applications or between
different functions.
[0136] For example, as shown in FIG. 6(5), in addition
to displaying a WeChat message from Sara, the inner
screen of the mobile phone may further display informa-
tion such as a contact list, so that the user can view a
contact and a new message on a same screen.
[0137] For another example, an interface shown in
FIG. 8-3(3) is used as an example. In addition to details
of an email, the interface may further display an email
list within a period of time in a split-screen manner, so
that the user can browse overviews of different emails.
[0138] Optionally, split-screen situations of different
applications or application combinations may be differ-
ent. A specific split-screen situation may be set by a sys-
tem or the user.
[0139] It should be noted that, in FIG. 6(1) to FIG. 6(5),
the unlocking method in this embodiment of this applica-
tion is described by using an example in which the mobile
phone is unfolded by the user after FIG. 6(2). An occasion
at which the mobile phone is unfolded by the user may
alternatively be another occasion. For example, the mo-
bile phone is unfolded by the user between occasions
shown in FIG. 6(1) and FIG. 6(2).
[0140] In some embodiments, an operation (used for
triggering a mobile phone to perform face unlocking or
the like) of double-tapping a screen, lifting the mobile
phone, or performing voice "unlocking" by a user is re-
ferred to as an unlocking operation, and an instruction
that is input by the user to the mobile phone by using the
unlocking operation is referred to as an unlocking instruc-
tion. FIG. 7 is a flowchart of an unlocking method accord-
ing to an embodiment of this application when an unlock-
ing instruction that is input by a user is detected. The
method is applied to an electronic device. The electronic
device includes a screen 1 and a screen 2 that are formed
in a screen-folded state. For example, the screen 1 (for
example, the screen 1 shown in FIG. 6(4)) is an inner
screen, and the screen 2 (for example, the screen 2
shown in FIG. 6(3)) is an outer screen. As shown in FIG.
7, the method includes the following steps.
[0141] S101: The mobile phone obtains an unlocking
intention.
[0142] The unlocking intention may be an unlocking
instruction that is input by the user. The user inputs the
unlocking instruction to the mobile phone by performing
an unlocking operation, to indicate that the user has an
intention of unlocking a mobile phone screen. For exam-
ple, the user may input the unlocking instruction by dou-
ble-tapping a screen interface shown in FIG. 6(2). For
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another example, the user may input the unlocking in-
struction in a manner such as a voice.
[0143] Alternatively, the unlocking intention may be an
unlocking intention sensed and determined by the mobile
phone. For example, when the user lifts the mobile
phone, the mobile phone may preliminarily determine
that the user has the unlocking intention.
[0144] A specific type and an implementation of the
unlocking instruction are not limited in this embodiment
of this application.
[0145] S102: The mobile phone invokes, in response
to the unlocking intention, a second collection component
associated with the outer screen to collect identity infor-
mation that is input by the user.
[0146] Optionally, the mobile phone may be unlocked
in one or more unlocking manners in response to the
unlocking intention of the user. The unlocking manner
includes but is not limited to one or more of the following:
face unlocking, fingerprint unlocking, pattern unlocking,
password unlocking, and voiceprint unlocking. The face
unlocking manner includes but is not limited to three-
primary-color (red, green, blue, RGB) face unlocking, in-
frared face unlocking, and 3D structured light face un-
locking. Correspondingly, each unlocking manner may
correspond to one or more collection components that
may be configured to collect user identity information.
[0147] Optionally, a collection component for unlock-
ing may include the collection component configured to
collect the user identity information. The user identity in-
formation represents an identity of the user. When the
user identity information is correct, the mobile phone un-
locks the screen. The identity information includes but is
not limited to a face image, fingerprint information, voice-
print information, input pattern information, and input
password information of the user.
[0148] For example, when the unlocking manner is the
face unlocking, the collection component for unlocking
may be an image capture component, for example, a
camera. The image capture component includes but is
not limited to an image sensor. The image sensor may
be, for example, but is not limited to a complementary
metal-oxide-semiconductor (complementary metal-ox-
ide-semiconductor, CMOS) sensor.
[0149] When the unlocking manner is the fingerprint
unlocking, the collection component for unlocking may
be a fingerprint collection component, including, for ex-
ample, a fingerprint sensor configured to collect finger-
print information. The fingerprint sensor may use any
type of sensing technology, including but not limited to
an optical sensing technology, a capacitive sensing tech-
nology, a piezoelectric sensing technology, and an ultra-
sonic wave sensing technology.
[0150] When the unlocking manner is the voiceprint
unlocking, the collection component for unlocking may
be a voiceprint collection component, for example, an
acoustic sensor.
[0151] Optionally, the collection component for unlock-
ing may alternatively be a touch panel (touch panel) or

the like.
[0152] In this embodiment of this application, when the
unlock instruction of the user is detected, the mobile
phone invokes the second collection component (for ex-
ample, the image sensor) associated with the outer
screen to collect identity information that is input by the
user or information used for identity authentication. The
second collection component associated with the outer
screen may be, but is not limited to an image sensor
associated with the outer screen, a fingerprint sensor as-
sociated with the outer screen, or the like.
[0153] For example, when a set unlocking manner is
the face unlocking, the mobile phone invokes a camera
associated with the outer screen to capture a face image
of the user.
[0154] It should be noted that this embodiment of this
application is mainly described by using an example in
which the face image is captured by using the camera
associated with the outer screen, to identify the identity
of the user. However, a user identity authentication meth-
od in this embodiment of this application is not limited
thereto, and is uniformly described herein.
[0155] S 103: The mobile phone identifies the identity
of the user based on the identity information collected by
the second collection component associated with the out-
er screen.
[0156] For example, the second collection component
that is associated with the outer screen of the mobile
phone and that is configured to collect identity information
is the image sensor. In a possible implementation, the
image sensor of the outer screen transmits a captured
face image to a mobile phone processor, and the mobile
phone compares the face image with a pre-stored target
face image, to identify whether the identity of the user is
valid.
[0157] S104: If the identity of the user is valid, and the
electronic device meets a condition for using the inner
screen, the mobile phone unlocks the inner screen.
[0158] The condition for using the first screen includes
one or a combination of a plurality of the following con-
ditions: current time is within the preset time period, a
current location is within the preset geographical location
range, a new message is received and the new message
is a message of the preset application, the electronic de-
vice is in a non-folded state, and the unlocking instruction
is a preset unlocking instruction. The preset unlocking
instruction includes any one or a combination of a plurality
of the following: a gesture, a pattern, a number, a finger-
print, and a voice that are preset for unlocking the first
screen.
[0159] For example, the condition for using the first
screen is that the electronic device is in the non-folded
state. The mobile phone may detect whether a foldable
screen is in the folded state.
[0160] In a possible implementation, the mobile phone
detects, by detecting an included angle between a first
sub-screen and a second sub-screen of the foldable
screen, whether the mobile phone is in the folded state.
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For example, the mobile phone detects an included angle
between a sub-screen A and a sub-screen B shown in
(d) in FIG. 3-1, and determines, based on the included
angle, whether the mobile phone is in the folded state.
[0161] Optionally, a gyroscope is disposed on both the
first sub-screen and the second sub-screen, and is con-
figured to measure an orientation (a direction vector) of
the sub-screen on which the gyroscope is disposed. The
mobile phone determines the included angle between
the first sub-screen and the second sub-screen based
on a measurement result of the gyroscope.
[0162] Optionally, the mobile phone may periodically
detect the folded state of the mobile phone, or may trig-
ger, based on an event, to detect whether the mobile
phone is in the folded state. For example, when the un-
locking instruction that is input by the user is detected,
the mobile phone is triggered to detect whether the fold-
able screen is in the folded state. A trigger condition for
triggering detection of whether the foldable screen is in
the folded state is not limited in this embodiment of this
application.
[0163] The mobile phone may determine, based on
whether the foldable screen is in the folded state, whether
the user wants to unlock the inner screen or the outer
screen. Optionally, when the mobile phone is changed
from the folded state to the non-folded state, the mobile
phone performs step S104 to unlock the inner screen; or
when the mobile phone is in the folded state, the mobile
phone performs step S105 to unlock the outer screen.
[0164] It may be understood that, when it is detected
by the mobile phone that the mobile phone is changed
from the folded state to the non-folded state, it indicates
that the user probably wants to unfold the mobile phone
and interact with the mobile phone through the inner
screen. In this case, the mobile phone unlocks the inner
screen to meet a use requirement of the user. Optionally,
a degree to which the foldable screen is unfolded in the
non-folded state to identify and determine that a current
intention of the user is unlocking the inner screen may
be set based on an actual requirement.
[0165] S105: If the identity of the user is valid, and the
electronic device does not meet the condition for using
the inner screen, the mobile phone unlocks the outer
screen.
[0166] For example, as shown in FIG. 6(3), when it is
determined that the identity of the user is valid and the
electronic device is in the folded state, it indicates that
the user wants to unlock the outer screen, and the mobile
phone unlocks the outer screen.
[0167] The following describes the unlocking method
provided in this embodiment of this application with ref-
erence to a specific scenario.

1. Scenario of receiving a new message

[0168] As shown in FIG. 8-1(1), after the mobile phone
is in a folded state and a screen-locked state, the mobile
phone receives two notification messages of WeChat.

[0169] Optionally, before unlocking, detailed content
of the message is not displayed (for example, partial in-
formation of the message is displayed, for example, a
quantity of messages is displayed), and the detailed con-
tent of the message is displayed after the unlocking.
[0170] In some embodiments, when the mobile phone
receives a new message in the screen-locked state, the
mobile phone may be triggered to display a message
reminder interface 401 shown in FIG. 8-1(2), to prompt
the user that the new message is received.
[0171] Optionally, the message reminder interface 401
may not display information such as message content or
a sender, and display only information that does not in-
volve privacy data, such as an application to which the
received new message belongs and a quantity of new
messages, to reduce a probability of user privacy leak-
age.
[0172] Alternatively optionally, the message reminder
interface 401 may display the sender, and does not dis-
play information such as specific content of the message,
so that the user chooses, when knowing the sender,
whether to unlock the mobile phone to view the message.
In addition, because the specific content of the message
is not displayed, the probability of privacy leakage can
be reduced as much as possible.
[0173] Alternatively optionally, the message reminder
interface 401 may display most information of the mes-
sage, including but not limited to the message content,
the sender, and the like. Optionally, the application to
which the received message belongs is a preset type of
application. The preset type of application includes, for
example, but is not limited to an application having a low
security requirement. The application having a low secu-
rity requirement may be, for example, an application that
does not involve user privacy information, or an applica-
tion that involves few user privacy information. The ap-
plication having a low security requirement may be a de-
fault application having a low security requirement in the
system (for example, an application that does not read
information such as a phone number or a location of the
user), or an application set by the user.
[0174] Optionally, message reminder interfaces of dif-
ferent applications may include different information. In
a possible implementation, for messages of some private
application, the mobile phone erases private information
from the messages when prompting the user that the
new messages are received. For messages of non-pri-
vate applications, the mobile phone may display most
information corresponding to the messages when
prompting the user that the new messages are received.
For example, for a phone application, incoming call in-
formation of a part of contacts may be set to be invisible.
In this way, when the part of contacts make incoming
calls or calls are made to the part of contacts, a part of
information about the part of contacts is not displayed on
a call screen or the like, including but not limited to one
or more of the following information: phone numbers of
the contacts and names of the contacts. In addition, a
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part of information of the part of contacts may not be
displayed in a call record, including but not limited to one
or more of the following information: the phone numbers
of the contacts, call duration, locations to which the phone
numbers of the contacts belong, status of incoming or
outgoing calls, and call dates. Alternatively, the call
records of the part of contacts are hidden.
[0175] Specific display content of the message remind-
er interface 401 is not limited in this embodiment of this
application.
[0176] In a scenario in which the mobile phone re-
ceives the new message, if the user has the unlocking
intention, the user turns on the screen, for example, by
double-tapping the screen and triggers the mobile phone
to invoke the camera on the outer screen to capture the
face image of the user, to perform facial recognition on
the user, to identify the identity of the user, and determine,
based on the identity of the user, whether to unlock the
screen. Alternatively, when the user has the unlocking
intention, the user may not need to double-tap the screen,
but may trigger, by performing an operation such as lifting
the mobile phone, the mobile phone to turn on the screen
and invoke the camera on the outer screen to capture
the face image of the user. In this embodiment of this
application, a condition for triggering the mobile phone
to invoke the camera on the outer screen to capture the
face image of the user is not limited.
[0177] In some other embodiments, when the mobile
phone receives the new message in the screen-locked
state, the mobile phone is not triggered to display the
message reminder interface 401 shown in FIG. 8-1(2),
but the user is reminded, in another manner (for example,
a non-interface manner), that the new message is re-
ceived. For example, a mobile phone indicator blinks, or
the mobile phone vibrates or rings. In this case, the
screen of the mobile phone may still be in a black screen
state. When the user has the unlocking intention, the user
may trigger the mobile phone to turn on the screen by
performing an operation such as pressing a power but-
ton, lifting the mobile phone, or double-tapping the
screen, and invoke the camera on the outer screen to
capture the face image of the user, to perform identity
authentication on the user. Optionally, in an identity au-
thentication process, the mobile phone may display an
interface shown in FIG. 8-1(3), to prompt the user that
the mobile phone is performing identity authentication.
[0178] In some other embodiments, the mobile phone
may prompt the user that the new message is received
in a plurality of manner. For example, the indicator blinks
and the mobile phone vibrates and displays the message
reminder interface shown in FIG. 8-1(2). A manner in
which the mobile phone prompts the new message is not
limited in this embodiment of this application.
[0179] When it is determined that the face image cap-
tured by the camera on the outer screen is a correct face
image, and the mobile phone is in the folded state, it
indicates that the user probably wants to unlock the outer
screen, and the mobile phone unlocks the outer screen.

In this way, the user may interact with the mobile phone
through the outer screen. For example, the user reads a
received WeChat notification and replies a WeChat mes-
sage through the outer screen. Optionally, after unlocking
the outer screen, the mobile phone displays a related
interface of a new message shown in FIG. 8-1(4), where
the interface includes message details.
[0180] When it is determined by the mobile phone that
the face image captured by the camera on the outer
screen is the correct face image, and the mobile phone
is not in the folded state, it indicates that the user probably
wants to unlock the inner screen this time. In this case,
the mobile phone unlocks the inner screen. In this way,
the user may interact with the mobile phone through the
inner screen, for example, reading specific WeChat no-
tification content and replying to the WeChat message
through the inner screen.
[0181] In some cases, if the user performs an operation
such as tapping a control 402 on the interface shown in
FIG. 8-1(2), after unlocking the inner screen, the mobile
phone may display a related interface of the new mes-
sage shown in FIG. 8-1(5). If the user does not tap the
control 402, after unlocking the inner screen, the mobile
phone may enter a desktop or an application interface
that is previously exited, or display another interface.
[0182] In some other cases, that the user may be in-
convenient to input a related operation instruction of the
new message is considered. The mobile phone may de-
termine, based on an unlocking requirement and an un-
locking occasion (for example, after receiving the new
message) of the user, that the unlocking intention of the
user is to view the new message, and display a related
interface of the new message after the screen is un-
locked.
[0183] In this embodiment of this application, the relat-
ed interface of the new message may be an interface
including message details. The message details include
but are not limited to one or more of the following: mes-
sage content, a sender, a sender avatar, and sending
time.
[0184] In some embodiments, the mobile phone dis-
plays the related interface of the new message after un-
locking the screen in response to an operation instruction
(for example, but not limited to an operation of tapping
the new message) of the user for the new message. An
interface display manner may be applied to one or more
of the inner screen or the outer screen. If the user does
not perform the operation on the new message, the desk-
top or the previous application interface may be dis-
played.
[0185] For example, as shown in FIG. 8-1(2), when the
user wants to view two WeChat message notifications,
the user may tap the control 402, to trigger the mobile
phone to display, after unlocking the screen, the WeChat
message interface shown in FIG. 8-1(4).
[0186] In some other embodiments, the user may be
inconvenient to input the related operation instruction of
the new message. For example, the user does not tap
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the control 402 shown in FIG. 8-1(2). In this case, that
the new message is prompted to the user in time or an-
other factor is considered, even if the mobile phone does
not detect the operation instruction of the user for the
new message, the mobile phone may display the related
interface of the new message after unlocking the screen.
The interface display method may be applied to one or
more of the inner screen or the outer screen.
[0187] For example, still refer to FIG. 8-1(1) and FIG.
8-1(2). The mobile phone receives the new message in
the screen-locked state, and optionally displays the mes-
sage reminder interface 401. If the user wants to view
the two WeChat notifications, the user may lift the mobile
phone (the user does not tap the control 402). The mobile
phone identifies the operation of lifting the mobile phone
by the user, and determines that the user currently wants
to unlock the mobile phone. In addition, because the user
unlocks the mobile phone after the mobile phone re-
ceives the WeChat notification message, the mobile
phone determines that a use intention of the user is to
view the WeChat notification message. Therefore, in a
process of lifting the mobile phone, the mobile phone
invokes the camera on the outer screen to complete facial
recognition, unlocks the screen based on a facial recog-
nition result, and displays the WeChat message interface
shown in FIG. 8-1(4).
[0188] It can be learned that, in some scenarios in
which the user is inconvenient to perform the operation
on the new message, the mobile phone may determine,
based on the unlocking requirement and the unlocking
occasion (for example, after receiving the new message)
of the user, that the unlocking intention of the user is to
view the new message, and display the related interface
of the new message after the screen is unlocked. In this
way, interaction experience between the user and the
mobile phone can be improved.

2. Payment scenario

[0189] In some scenarios, as shown in FIG. 9-1(1), the
mobile phone is in the screen-locked state, and the user
needs to complete identity authentication to perform pay-
ment. As shown in FIG. 9-1(2), the mobile phone deter-
mines whether the identity of the user is valid through
the face image captured by the camera on the outer
screen. If it is determined that the identity of the user is
valid, and the user does not unfold the mobile phone, the
mobile phone determines that an unlocking purpose of
the user is unlocking the outer screen, and the mobile
phone unlocks the outer screen, and may display an in-
terface shown in FIG. 9-1(3).
[0190] In some embodiments, for ease of use by the
user, the mobile phone may display one or more functions
of an application on the desktop in a form of, for example,
shortcut icons of the functions. Subsequently, the user
may quickly use the corresponding functions by operat-
ing the shortcut icons of the functions.
[0191] For example, as shown in FIG. 9-1(3), after un-

locking the outer screen, the mobile phone displays a
shortcut icon of a payment collection function of a wallet
application. The user may trigger, by operating the short-
cut icon (for example, tapping the shortcut icon), the mo-
bile phone to display a payment QR code shown in FIG.
9-1(4). Then, the user may use the payment QR code
for payment.
[0192] In some other scenarios, the user may choose
to complete a payment operation through the inner
screen of the mobile phone. As shown in FIG. 9-1(1) and
FIG. 9-1(2), the user unlocks the mobile phone in the
facial recognition manner. When it is determined by the
mobile phone that the identity of the user is valid, and
the mobile phone is not in the folded state, it indicates
that the user wants to unlock the inner screen, and the
mobile phone unlocks the inner screen, and may display
an interface shown in FIG. 9-1(5). The interface includes
an icon of the wallet application (or includes an icon of a
payment function). Subsequently, the user may use one
or more functions (for example, a collection and payment
function) of the wallet application by performing an op-
eration such as tapping the icon of the wallet. Optionally,
the user may further choose to unfold the mobile phone
to another angle, for example, fully unfold the mobile
phone for use. For example, the mobile phone enters an
interface of the wallet application in response to tapping,
by the user, the icon of the wallet application shown in
FIG. 9-1(5). The mobile phone may display a payment
and collection function interface shown in FIG. 9-1(6) in
response to an operation of selecting, by the user, the
payment and collection function on the wallet application
interface.
[0193] Optionally, in the payment scenario in this em-
bodiment of this application, a payment manner includes
but is not limited to QR code payment, near field com-
munication (near field communication, NFC) payment,
and barcode payment.
[0194] The NFC payment is used as an example. As
shown in FIG. 9-2(1), the mobile phone touches an NFC
bus card in the folded state (and in the screen-locked
state), and displays an interface shown in FIG. 9-2(2).
The user may trigger the mobile phone to verify the iden-
tity of the user by performing an operation such as clicking
a "recharge" option. Optionally, the mobile phone invokes
the camera on the outer screen to perform facial recog-
nition, and may display an interface shown in FIG. 9-2(3).
When it is determined by the mobile phone that the iden-
tity of the user is valid and the mobile phone is in the
folded state, it indicates that the user wants to unlock the
outer screen. In this case, the mobile phone unlocks the
outer screen, and may display an interface shown in FIG.
9-2(4). The user may select a corresponding recharge
amount through the interface to recharge.

3. Photographing scenario

[0195] As shown in FIG. 10(1), the mobile phone is in
the folded state (a screen-locked state). The user may
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perform some operations on the mobile phone to trigger
the mobile phone to enable a camera application. For
example, the user presses the power button to turn on
the outer screen, and triggers the mobile phone to dis-
play, through the outer screen, a camera application icon
shown in FIG. 10(2). The user may trigger, by using an
operation such as tapping the camera application icon,
the mobile phone to enable the camera application. As
shown in FIG. 10(3), the mobile phone enables the cam-
era application, and enters an interface of the camera
application. The interface may include a gallery control,
a photographing control, and a camera switching control.
[0196] It should be noted that, when the outer screen
is not unlocked, it may be set that some functions of the
camera application are available and some functions are
unavailable.
[0197] For example, the user may trigger, by tapping
the photographing control, the mobile phone to photo-
graph. In other words, when the outer screen is not un-
locked, the photographing function of the camera appli-
cation is available.
[0198] For another example, the user may switch be-
tween a front-facing camera and a rear-facing camera
by tapping, for example, the camera switching control.
In other words, when the outer screen is not unlocked,
the camera switching function of the camera application
is available.
[0199] Optionally, the user may attempt to enter the
gallery by using an operation, for example, tapping. In
this scenario, optionally, to avoiding disclosing some pri-
vate images in the gallery of the mobile phone, the mobile
phone may display, to the user by using the gallery, only
an image generated through photographing this time. In
this case, the user may view, by using the gallery, only
the image that is photographed by the user by operating
the photographing control after the camera application
is enabled this time. In other words, when the outer
screen is not unlocked, only a permission to browse an
image photographed when the outer screen is not un-
locked is available.
[0200] Optionally, when the outer screen is not un-
locked, after the camera application is disabled or the
screen is locked, the image stored in the gallery is delet-
ed.
[0201] The foregoing example is still used. After the
mobile phone displays the interface shown in FIG. 10(3),
the user may trigger, by performing an operation such
as tapping the gallery control, the mobile phone to display
an image in the gallery shown in FIG. 10(4). Optionally,
the interface shown in FIG. 10(4) may include a gallery
control. To improve security of a private image in the
gallery of the mobile phone, when detecting an operation
of the user, for example, tapping the gallery control 2,
the mobile phone may prompt the user to unlock the
screen. For example, the mobile phone may display a
prompt interface shown in FIG. 10(5). When the unlock-
ing operation of the user is detected by the mobile phone,
for example, when it is detected that the user taps the

screen, the mobile phone invokes the camera on the out-
er screen to capture the face image of the user, to identify
the identity of the user. If it is detected that the identity
of the user is valid, and the mobile phone is in the non-
folded state, the mobile phone unlocks the inner screen,
and may display a gallery interface shown in FIG. 10(6)
for the user to browse and view. The gallery interface
may include one or more images in the mobile phone.
On the contrary, if it is detected that the identity of the
user is valid and the mobile phone is in the folded state,
the mobile phone unlocks the outer screen, and may dis-
play a gallery interface shown in FIG. 10(7).
[0202] It should be noted that an unlocking procedure
shown in FIG. 10(1) to FIG. 10(7) is merely an example.
There may be another implementation of a condition for
triggering enabling of the camera, an actual response
that is of the mobile phone and that is triggered by the
user operating the gallery control, and the like. This is
not limited in this embodiment of this application. For ex-
ample, when an operation, such as touching a gallery
control 1, of the user is detected, and an image is pho-
tographed after the camera application is enabled this
time, the mobile phone displays the image photographed
by the user this time. In addition, in response to an op-
eration, such as a left-right sliding operation, of the user,
the mobile phone may display, through switching, a plu-
rality of images that are photographed this time. When it
is detected that the user touches the gallery control 1,
and no image is photographed after the camera applica-
tion is enabled this time, the mobile phone prompts the
user to unlock the screen, to view the gallery of the mobile
phone.

4. Music playback scenario

[0203] As shown in FIG. 11(1), the mobile phone is in
the folded state, and plays music in the background. The
user may turn on the outer screen in a manner such as
tapping the screen or pressing the power button. Option-
ally, when the music is played in the background and the
screen is not unlocked, the mobile phone may display an
interface shown in FIG. 11(2) after turning on the screen.
Optionally, the interface may include a control 406.
[0204] Optionally, when the screen is not unlocked, the
user cannot perform a music-related operation on the
outer screen interface, for example, cannot switch a
song, and cannot control pause or playback of the song.
[0205] Alternatively optionally, when the screen is not
unlocked, the mobile phone may execute some functions
of a music application to reduce unlocking frequency of
the user. For example, the user may switch, pause, or
play the song by using the control 406. Optionally, the
mobile phone does not support some other functions.
For example, the user cannot implement a function such
as music collection by using the control 406.
[0206] In response to the unlocking operation input by
the user, for example, double-tapping the screen, the mo-
bile phone invokes the camera on the outer screen to
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capture the face image, and then performs facial recog-
nition based on the captured face image, to determine
whether the identity of the user is valid. Optionally, in a
facial recognition process, the mobile phone may display
an interface shown in FIG. 11(3).
[0207] When it is determined that the identity of the
user is valid and the mobile phone is in the non-folded
state, the mobile phone unlocks the inner screen. Op-
tionally, if the user performs the operation on the control
406 (for example, taps the control 406) through the in-
terface shown in FIG. 11(2), after the inner screen is un-
locked, the mobile phone displays an interface of a music
application shown in FIG. 11(4). If the user does not per-
form the operation on the control 406, after the mobile
phone unlocks the inner screen, the inner screen may
enter the desktop or an application interface last dis-
played.
[0208] On the contrary, when it is determined that the
identity of the user is valid and the mobile phone is in the
folded state, the mobile phone unlocks the outer screen.
Optionally, after unlocking the outer screen, the mobile
phone displays an interface of the music application
shown in FIG. 11(5).
[0209] FIG. 11(1) to FIG. 11(5) mainly show an exam-
ple in which the user double-taps the music control 406
to trigger face unlocking, and the mobile phone displays
a related interface of the music application after the un-
locking. In some other embodiments, the user may alter-
natively not perform the operation on the music control
406, but trigger the mobile phone to perform face unlock-
ing in another manner, for example, by sliding the inter-
face shown in FIG. 11(2) by using a finger. In this case,
after the mobile phone is unlocked, the mobile phone
may enter a home screen or an interface last displayed
by the mobile phone.
[0210] In some embodiments, the mobile phone may
be directly unlocked after facial recognition succeeds.
Receiving the new message is used as an example. For
example, still refer to FIG. 8-1(3) and FIG. 8-1(4). After
facial recognition succeeds, if it is determined that the
mobile phone is in the folded state, the outer screen is
directly unlocked.
[0211] In some other embodiments, the mobile phone
may alternatively be unlocked based on the unlocking
operation (for example, the screen sliding operation) in-
put by the user after facial recognition succeeds. Receiv-
ing the new message is still used as the example. For
example, refer to FIG. 8-2(1) and FIG. 8-2(2). The mobile
phone performs facial recognition in response to the un-
locking requirement of the user. After facial recognition
succeeds, the mobile phone may display the interface
shown in FIG. 8-2(3). When a swipe-up operation input
by the user is detected, and it is detected that the mobile
phone is in the folded state, the mobile phone unlocks
the outer screen, and may display the unlocking interface
shown in FIG. 8-2(4). When the swipe-up operation input
by the user is detected, and it is detected that the mobile
phone is in the non-folded state, the mobile phone un-

locks the inner screen, and may display the unlocking
interface shown in FIG. 8-2(5).
[0212] The foregoing embodiment is mainly described
by using the example in which whether the user wants
to unlock the outer screen or the inner screen is deter-
mined by determining whether the mobile phone is in the
folded state. In some other embodiments, the mobile
phone not only determines whether the mobile phone is
in the folded state, but also may determine a specific
unfolding angle of the mobile phone. When it is deter-
mined that the unfolding angle of the mobile phone is
within a preset range, the mobile phone unlocks the inner
screen. The preset range may be separately set based
on an actual application. This is not limited in this em-
bodiment of this application.
[0213] In some other embodiments, in addition to de-
termining the folded state of the mobile phone, another
determining condition may be further set, so that the mo-
bile phone more accurately determines whether the user
wants to unlock the inner screen or the outer screen.
Optionally, the another determining condition includes
but is not limited to one or more of the following condi-
tions: current time is within the preset time period, a cur-
rent location is within the preset geographical location
range, the new message is a message of the preset ap-
plication, and a preset unlocking operation is detected.
[0214] The preset application includes but is not limited
to an office application. For example, the working appli-
cation may be, for example, a mailbox (an enterprise
mailbox, a private mailbox, or the like), or an instant mes-
saging application (for example, WeChat of an enterprise
edition or WeChat of a personal edition).
[0215] The preset unlocking operation may be an op-
eration used to unlock the inner screen, such as a preset
unlocking gesture or an unlocking pattern. The preset
unlocking operation may be set by the system or the user.
[0216] Optionally, when it is detected that one or more
of the foregoing conditions are met, the mobile phone
may unlock the inner screen.
[0217] For example, the mobile phone may obtain a
user profile, or collect behavior data that is used to reflect
a user behavior feature, to determine whether the user
wants to unlock the outer screen or the inner screen when
unlocking the screen at different time, in different places,
or in different scenarios. In this way, when the user un-
locks the terminal screen at corresponding time, in a cor-
responding place, or in a corresponding scenario, the
terminal may implement efficient interaction between the
user and the terminal based on determining whether the
user currently wants to unlock the inner screen or the
outer screen.
[0218] The user profile usually includes one or more
tags of the user (for example, gender, a habit of staying
up late, or a reading preference), the user profile may
reflect an information overview of the user, and the ter-
minal may predict a current possible behavior or hobby
of the user based on the user profile.
[0219] For example, the user profile of the user indi-
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cates that the user is a person having an entertainment
habit before bed (for example, playing a game before
bed), and sleep time of the user is 23:00 to 7:30. In this
case, the terminal may determine, based on the user
profile, an unlocking purpose of unlocking the terminal
by the user between 22:00 and 23: 00 (before bed) as
unlocking the inner screen and running a game applica-
tion B. Therefore, if it is detected, between 22:00 and
23:00, that the user inputs correct identity authentication
information (for example, correct face information) into
the terminal, the terminal unlocks the inner screen, and
may automatically run the game application B.
[0220] For example, the user profile of the user indi-
cates that the user usually uses the inner screen when
using the mobile phone at home, and the user usually
uses the outer screen in a public place such as a subway.
In this case, the terminal may determine, based on the
user profile authorized by the user, the unlocking purpose
of unlocking the mobile phone by the user at home as
unlocking the inner screen. Therefore, if it is detected
that the user is at home, and the user inputs the correct
identity authentication information into the terminal, the
terminal unlocks the inner screen. If it is detected that
the user is in the public place such as the subway, and
the user inputs the correct identity authentication infor-
mation into the terminal, the terminal unlocks the outer
screen.
[0221] In this embodiment of this application, different
unlocking instructions may be set for the outer screen
and the inner screen. The preset unlocking instruction is
the unlocking instruction used to unlock the inner screen,
and the preset unlocking instruction includes any one or
a combination of a plurality of the following: the gesture,
the pattern, the number, and the fingerprint that are pre-
set.
[0222] For example, drawing an unlocking pattern "M"
is set as a preset unlocking instruction for unlocking the
inner screen, and drawing an unlocking pattern "N" is set
as an unlocking instruction used by the user to unlock
the outer screen. In this case, when the unlocking instruc-
tion of drawing the unlocking pattern M by the user on
the outer screen is detected, and the mobile phone is
currently in the non-folded state, the mobile phone de-
termines that the unlocking purpose of the user is un-
locking the inner screen, and the mobile phone unlocks
the inner screen based on the unlocking purpose of the
user.
[0223] For another example, generally, an enterprise
email may involve a business secret, and therefore, a
security requirement is high. Considering this character-
istic of the enterprise email, if the mobile phone receives
the enterprise email in the screen-locked state, the mo-
bile phone may unlock the inner screen in response to
the unlocking instruction (for example, a face image input
by using the camera on the outer screen) input by the
user, to reduce a probability of business secret leakage
in a process of viewing and replying to the enterprise
email. For example, as shown in FIG. 8-3(1), the mobile

phone receives the enterprise email in the screen-locked
state. In this case, the mobile phone performs identity
authentication on the user by using the camera on the
outer screen in response to the unlocking operation of
the user, for example, lifting the mobile phone. If it is
determined that the identity of the user is valid, and the
mobile phone is in a half-folded state shown in FIG.
8-3(2), the mobile phone may unlock the inner screen.
Optionally, after unlocking the inner screen, the mobile
phone displays an interface shown in FIG. 8-3(3). The
interface includes content of the email.
[0224] For another example, in some scenarios, if the
user does not actively unfold the mobile phone, the mo-
bile phone may prompt the user to unfold the mobile
phone to process the enterprise email with the high se-
curity requirement. As shown in FIG. 8-3(4), after it is
determined that the identity of the user is valid, the mobile
phone may display an interface 404 (an example of a
third interface), to prompt the user to unfold the mobile
phone for use.
[0225] Optionally, if it is detected, within a period of
time after the interface 404 is displayed, that the mobile
phone is in the non-folded state, it indicates that the un-
locking purpose of the user is indeed unlocking the inner
screen, and the mobile phone unlocks the inner screen.
Optionally, after unlocking the inner screen, the mobile
phone displays an interface shown in FIG. 8-3(5). For
example, the interface includes email details. For another
example, the interface includes the email details and an
email list in a split-screen manner.
[0226] Alternatively optionally, if it is detected, within a
period of time, that the mobile phone is still in the folded
state, it indicates that the unlocking purpose of the user
is probably only unlocking the outer screen. In this case,
the mobile phone only unlocks the outer screen. Option-
ally, after unlocking the outer screen, the mobile phone
displays an interface shown in FIG. 8-3(6).
[0227] In other words, when the mobile phone receives
a message (for example, the enterprise email) of an ap-
plication that has the high security requirement, the mo-
bile phone processes the message through the inner
screen as much as possible. Specifically, when it is de-
termined that the identity of the user is valid, the mobile
phone preferentially unlocks the inner screen if it is de-
termined that the mobile phone is in the non-folded state.
Alternatively, when it is determined that the identity of
the user is valid, the user may be prompted that the mo-
bile phone may be unfolded for use if it is determined that
the mobile phone is still in the folded state. In this way,
a probability that the user uses the inner screen to proc-
ess a message (for example, the enterprise email) can
be increased.
[0228] In some other embodiments, to further increase
the probability that the user uses the inner screen to proc-
ess, for example, the enterprise email, the mobile phone
may further prompt, through a plurality of interfaces, the
user to unfold the mobile phone for use. For example,
the interface shown in FIG. 8-3(2) or FIG. 8-3(4) prompts
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the user to unfold the mobile phone for use. A specific
occasion and manner of prompting are not limited in this
embodiment of this application.
[0229] The foregoing describes the unlocking method
provided in this embodiment of this application by using
an example in which the new message is the enterprise
email with the high security requirement. In some other
embodiments, the new message may alternatively be a
message of a non-preset application or a non-preset
function, or a message that is not received in the preset
time period, or a message that is not received in the pre-
set geographical location range. For example, the new
message may be a message having a low security re-
quirement. For such a message, the user may choose,
based on a use habit of the user, whether to interact with
the mobile phone through the inner screen.
[0230] For example, the new message is a new email
having the low security requirement. For example, as
shown in FIG. 8-4(1) and FIG. 8-4(2), the mobile phone
receives the new email in the screen-locked state and
displays an interface 405. The interface may include ba-
sic information of the new email. Then, the mobile phone
invokes the camera on the outer screen to capture the
face image to perform facial recognition in response to
the unlocking instruction that is input by the user, for ex-
ample, the operation of double-tapping the screen by the
user. Optionally, in the facial recognition process, the mo-
bile phone may display an interface shown in FIG. 8-4(3).
[0231] In some cases, if it is determined by the mobile
phone, based on a facial recognition result, that the iden-
tity of the user is valid and the mobile phone is in the non-
folded state, the mobile phone determines that the un-
locking purpose of the user is unlocking the inner screen,
and the mobile phone unlocks the inner screen. Option-
ally, after unlocking the inner screen, the mobile phone
displays an interface shown in FIG. 8-4(4).
[0232] In some other cases, if it is determined by the
mobile phone, based on the facial recognition result, that
the identity of the user is valid and the mobile phone is
still in the folded state, the mobile phone unlocks the outer
screen. Optionally, after unlocking the outer screen, the
mobile phone displays an interface shown in FIG. 8-4(5).
[0233] It can be learned from the foregoing embodi-
ment that, in some scenarios in which the inner screen
is not required (for example, for some messages that do
not involve security leakage risks), the mobile phone un-
locks the outer screen without user intervention (for ex-
ample, the user does not unfold the mobile phone). In
other words, the mobile phone interacts with the user
through the outer screen as much as possible. In some
scenarios in which the inner screen is required, the mo-
bile phone unlocks the inner screen and interacts with
the user through the inner screen as much as possible.
[0234] In some other embodiments, the mobile phone
may further prompt the user to unfold the mobile phone
for use. For example, prompt information is displayed on
the interface shown in FIG. 8-4(2) or FIG. 8-4(3). Alter-
natively, after it is identified that the identity of the user

is valid, the prompt information is displayed before the
screen is unlocked. A manner in which the mobile phone
prompts the user to unfold the mobile phone is not limited
to an interface manner, and may also be, for example, a
voice (an example of a voice prompt) prompt manner. A
specific prompt occasion and prompt manner are not lim-
ited in this embodiment of this application.
[0235] In some other embodiments, the mobile phone
may alternatively determine, based on another condition,
whether to interact with the user through the inner screen.
For example, some other detection is performed on the
mail message, to determine whether to recommend to
the user to unlock the inner screen to process the mail
message.
[0236] For example, the mobile phone detects whether
a newly received email carries an attachment. If the email
carries the attachment, the mobile phone unlocks the in-
ner screen when it is detected that the user has the un-
locking requirement and actively unfolds the mobile
phone. Alternatively, the mobile phone recommends the
user to unfold the mobile phone for use. The prompt man-
ner is not limited to the interface manner, the voice man-
ner, or the like.
[0237] For another example, the mobile phone detects
whether the newly received email carries an attachment
whose size exceeds a threshold. If the email carries a
large attachment (for example, an attachment whose size
is greater than 10M), the mobile phone unlocks the inner
screen when it is detected that the user has the unlocking
requirement and actively unfolds the mobile phone. Al-
ternatively, the mobile phone recommends the user to
unfold the mobile phone for use.
[0238] The threshold may be flexibly set based on a
scenario. This is not limited in this embodiment of this
application.
[0239] For another example, the mobile phone detects
whether the newly received email carries an attachment
of a preset type. If the email carries the attachment of
the preset type, the mobile phone unlocks the inner
screen when it is detected that the user has the unlocking
requirement and actively unfolds the mobile phone. Al-
ternatively, the mobile phone recommends the user to
unfold the mobile phone for use.
[0240] Optionally, the attachment of the preset type
may be an attachment that is suitable for viewing through
the inner screen (for example, a large screen). Optionally,
the attachment of the preset type may be an attachment
with high privacy, for example, may be an encrypted at-
tachment.
[0241] For example, the preset type may be, for exam-
ple, but is not limited to an image, a video, a Word doc-
ument, or the encrypted attachment. The image type in-
cludes but is not limited to any one or more of the following
types: jpg, png, tif, and gif.
[0242] In some other embodiments, the terminal may
further determine the unlocking purpose of the user with
reference to detecting the foregoing conditions. For ex-
ample, the terminal detects whether current time is within
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the preset time period and whether the electronic device
is in the folded state. In a possible design, in some cases,
if it is detected by the terminal, within the preset time
period, that the user inputs the correct identity authenti-
cation information and the terminal is in the non-folded
state, it indicates that the user prepares to unfold the
terminal for use, and the terminal may directly unlock the
inner screen. In some other cases, if it is detected by the
terminal, within the preset time period, that the user inputs
the correct identity authentication information and the ter-
minal is in the folded state, it may be that the user does
not unfold the terminal in time. In this case, the terminal
may display the prompt information, for example, the ter-
minal displays "Facial recognition succeeds. Unfold the
terminal to unlock the inner screen. ", to prompt the user
to unfold the terminal. Within a period of time after the
terminal displays the prompt information, the terminal
may unlock the inner screen if it is detected that the ter-
minal is unfolded. Within the period of time after the ter-
minal displays the prompt information, the terminal may
unlock the outer screen if it is detected that the terminal
is not unfolded.
[0243] In another possible design, if it is detected by
the terminal, within the preset time period, that the user
inputs the correct identity authentication information, the
terminal may first unlock the outer screen, display a first
interface on the outer screen, unlock the inner screen
when it is detected that the user unfolds the mobile
phone, and display a second interface associated with
the first interface on the inner screen. In this way, the
interface of the outer screen may be associated with and
connected to the inner screen.
[0244] In some other embodiments, the user needs to
interact with the mobile phone through the inner screen,
and due to some factors, the mobile phone cannot suc-
cessfully perform facial recognition through the camera
on the outer screen. For example, a process in which the
user unfolds the mobile phone is fast, a quantity of face
images captured by the camera on the outer screen is
small, or an angle of the face images captured by the
camera on the outer screen is biased, and the mobile
phone cannot identify the identity of the user based on
the captured images.
[0245] In some cases, as shown in FIG. 8-5(1) and
FIG. 8-5(2), when face unlocking fails to be performed
by using the camera on the outer screen, the mobile
phone may invoke the camera on the inner screen to
continue to capture the face image (an example of user
identity information) of the user, and identify the identity
of the user based on the face image captured by the
camera on the inner screen. Optionally, the mobile phone
displays, through the inner screen, an interface shown
in FIG. 8-5(3), to prompt the user that facial recognition
is being performed. When it is determined, based on the
facial recognition result, that the identity of the user is
valid, the mobile phone may unlock the inner screen.
Optionally, after unlocking the inner screen, the mobile
phone displays an interface shown in FIG. 8-5(4) on the

inner screen.
[0246] In some other cases, when face unlocking fails
to be performed by using an image sensor of the outer
screen, the mobile phone may invoke an image sensor
of the inner screen (an example of a first collection com-
ponent) to continue to capture the face image. In addition,
considering that the camera on the outer screen may
have captured some face images, the mobile phone may
identify the identity of the user by using the face images
captured by the camera on the outer screen and the face
images captured by the camera on the inner screen. In
this way, before the mobile phone invokes the camera
on the inner screen, the camera on the outer screen has
captured some face images required for facial recogni-
tion. Therefore, the camera on the outer screen may col-
lect fewer face images to complete facial recognition.
This shortens time from invoking the camera on the inner
screen to successful facial recognition, and speeds up
facial recognition.
[0247] Optionally, in this embodiment of this applica-
tion, the mobile phone may determine, based on a loca-
tion relationship between the user and the mobile phone,
an occasion for invoking the camera on the inner screen.
For example, when it is determined that a user face is
out of a field of view (FOV) range of the camera on the
outer screen, and duration reaches preset duration, it
indicates that the camera on the outer screen cannot
capture the face image at a high probability. In this case,
if the mobile phone is in the non-folded state, the mobile
phone invokes the camera on the inner screen to contin-
ue to capture the face image, to increase a success rate
of facial recognition.
[0248] Optionally, when it is determined, by the mobile
phone, that the user face is out of the field of view (field
of view, FOV) range of the camera on the outer screen,
and the duration reaches the preset duration, the mobile
phone controls the outer screen to turn off, to reduce
power consumption.
[0249] Optionally, the mobile phone may further deter-
mine the occasion for invoking the camera on the inner
screen in response to the instruction that is input by the
user. For example, if it is detected that the user performs
the operation such as pressing the power button, the mo-
bile phone invokes the camera on the inner screen.
[0250] Optionally, the mobile phone may further deter-
mine, based on an angle at which the foldable screen is
unfolded or based on a folded angle of the mobile phone,
the occasion for invoking the camera on the inner screen.
Specifically, when the folded angle of the mobile phone
is within a preset angle range, the camera on the inner
screen is invoked to capture the face image. The preset
angle range may be determined based on a field of view
range of the camera on the inner screen. When the folded
angle of the mobile phone is within the preset angle
range, the camera on the inner screen may usually cap-
ture the face image. When the camera on the inner
screen is a wide-angle or ultra-wide-angle camera, a field
of view range of the camera on the inner screen is large,
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and a corresponding preset angle range is also large.
When the camera on the inner screen is narrow, the cor-
responding preset angle range is small. The preset angle
range is not limited in this embodiment of this application.
It can be learned that in this embodiment, the camera on
the inner screen is invoked to start working only when
the user face is within the field of view range of the camera
on the inner screen. This reduces power consumption
caused by invoking the camera on the inner screen in
advance, and reduces, as much as possible, a probability
of a slow facial recognition speed caused by delayed
invoking of the camera on the inner screen.
[0251] Optionally, the camera on the inner screen used
for facial recognition may be a camera with a large field
of view range. This increases a probability that the user
face is within the field of view range of the camera on the
inner screen and helps the camera on the inner screen
capture the face image. This improves the success rate
of facial recognition.
[0252] For example, the preset angle range is 80° to
145°. Refer to FIG. 8-6(1). The mobile phone receives
the new email in the screen-locked state, and the user
picks up the mobile phone and attempts to unlock the
mobile phone for use. In response to the unlock operation
of the user, the mobile phone invokes the camera on the
outer screen to capture the face image, to perform facial
recognition.
[0253] Optionally, in the facial recognition process, the
mobile phone may display an interface shown in FIG.
8-6(2). Then, the user gradually unfolds the mobile
phone. If it is detected by the mobile phone that the mobile
phone is unfolded to an angle of 80° and still fails to be
unlocked, the mobile phone invokes the camera on the
inner screen to continue to capture the face image. Op-
tionally, the mobile phone may identify the identity of the
user based on the face image captured by the camera
on the inner screen. Alternatively, to further improve the
facial recognition speed, the mobile phone may perform
facial recognition based on the face image captured by
the camera on the outer screen and the face image cap-
tured by camera on the inner screen.
[0254] Optionally, in the facial recognition process, the
mobile phone may display an interface shown in FIG.
8-6(3). When it is determined that the identity of the user
is valid, the mobile phone unlocks the inner screen, and
may display an interface shown in FIG. 8-6(4).
[0255] In some other embodiments, the mobile phone
may determine, based on the angle at which the mobile
phone is unfolded and the location relationship between
the user and the mobile phone, the occasion for invoking
the camera on the inner screen, to invoke the camera on
the inner screen at a more accurate occasion. For exam-
ple, when it is detected that the folded angle of the mobile
phone reaches 80°, the user face is close to the mobile
phone, and the identity of the user fails to be identified
currently, the mobile phone invokes the camera on the
inner screen to capture the face image of the user, to
continue to perform facial recognition.

[0256] In some embodiments, the mobile phone may
further prompt the user whether to unfold the mobile
phone to unlock the inner screen.
[0257] The receiving of the new message is still used
as the example. For example, as shown in FIG. 8-7(1),
the mobile phone is in the screen-locked state, and then
the mobile phone receives the new message. In this case,
the mobile phone may display a message reminder in-
terface shown in FIG. 8-7(2). The message reminder in-
terface may include words such as "Unfold the mobile
phone to enter an inner screen display", to prompt the
user to unlock the inner screen by unfolding the mobile
phone. Then, in response to the operation of the user
such as double-tapping the screen, the mobile phone
captures the face image by using the camera on the outer
screen, to perform facial recognition. Optionally, in the
facial recognition process, the mobile phone displays an
interface shown in FIG. 8-7(3).
[0258] In some cases, if it is determined by the mobile
phone, through facial recognition, that the identity of the
user is valid, and the mobile phone is not in the folded
state, it indicates that the user unfolds the mobile phone,
and the unlocking purpose of the user is unlocking the
inner screen. In this case, the mobile phone unlocks the
inner screen. Optionally, after unlocking the inner screen,
the mobile phone displays a message details interface
shown in FIG. 8-7(4).
[0259] In some other cases, if it is determined by the
mobile phone, through facial recognition, that the identity
of the user is valid, and the mobile phone is in the folded
state, it indicates that the user does not unfold the mobile
phone, and the unlocking purpose of the user is unlocking
the outer screen. In this case, the mobile phone unlocks
the outer screen. Optionally, after unlocking the inner
screen, the mobile phone displays a message details in-
terface shown in FIG. 8-7(5).
[0260] For another example, as shown in FIG. 8-7(1)
to FIG. 8-7(4), in the facial recognition process, the mo-
bile phone may prompt the user to unfold the mobile
phone to unlock the inner screen. If it is determined by
the mobile phone, based on the facial recognition result,
that the identity of the user is valid, and the mobile phone
is not in the folded state, it indicates that the user unfolds
the mobile phone, and the unlocking purpose of the user
is unlocking the inner screen. In this case, the mobile
phone unlocks the inner screen based on the unlocking
purpose of the user. On the contrary, if it is determined
by the mobile phone, based on the facial recognition re-
sult, that the identity of the user is valid, and the mobile
phone is in the folded state, it indicates that the user does
not unfold the mobile phone, and the unlocking purpose
of the user is unlocking the outer screen. In this case,
the mobile phone unlocks the outer screen.
[0261] For another example, as shown in FIG. 8-9(1)
to FIG. 8-9(5), after it is determined by the mobile phone,
based on the facial recognition result, that the identity of
the user is valid, the mobile phone may display an inter-
face 403 shown in FIG. 8-9(3) to prompt the user to unfold
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the mobile phone, to unlock the inner screen. Within a
period of time after the prompt interface 403 is displayed,
if it is detected by the mobile phone that the mobile phone
is unfolded, it indicates that the unlocking purpose of the
user is unlocking the inner screen, and the mobile phone
unlocks the inner screen based on the unlocking purpose
of the user. On the contrary, within the period of time after
the prompt interface 403 is displayed, if it is not detected
by the mobile phone that the mobile phone is unfolded,
it indicates that the user may want to interact with the
mobile phone only through the outer screen. In this case,
the mobile phone unlocks the outer screen to restore
interaction of the outer screen.
[0262] It should be noted that the manner in which the
mobile phone prompts the user to unfold the mobile
phone is not limited to a manner of displaying an interface
shown in FIG. 8-7(2), an interface 407 shown in FIG.
8-8(1) to FIG. 8-8(4), and an interface shown in FIG.
8-9(3). For example, the prompt information, for example,
"Unfold the mobile phone and swipe up to unlock the
inner screen", may also be added to a swipe-up unlocking
icon shown in FIG. 8-2(3). In addition, the angle at which
the mobile phone may be unfolded may be alternatively
prompted to the user through the interface. For example,
the user is prompted "Unfold the mobile phone by about
15 degrees (only an example) to trigger unlocking of the
inner screen".
[0263] In addition, the manner in which the mobile
phone prompts the user to unfold the mobile phone is
not limited to an interface prompt method, and may also
be, for example, the voice prompt manner. The specific
prompt occasion and prompt manner are not limited in
this embodiment of this application.
[0264] Optionally, when it is determined that the un-
locking purpose of the user is unlocking the inner screen,
the mobile phone unlocks the inner screen. In this case,
if it is detected by the mobile phone that the outer screen
is still in a screen-on state, the mobile phone may control
the outer screen to turn off the outer screen, to reduce
overall power consumption caused by screen-on of the
outer screen.
[0265] Alternatively optionally, when it is determined
by the mobile phone that the unlocking purpose of the
user is unlocking the inner screen, the mobile phone may
alternatively unlock both the inner screen and the outer
screen. For example, in some photographing scenarios,
the user may need to preview a to-be-shot image through
the inner screen and the outer screen, to shoot an image
with good effect.
[0266] In some embodiments, a shortcut start manner
may be further set for a specific function of a specific
application, to more quickly unlock and enter a corre-
sponding function of a corresponding application.
[0267] For example, as shown in FIG. 10(2), a shortcut
startup icon is set for the camera application on a lock
screen. In this way, the user may quickly use the camera
application by operating the shortcut startup icon of the
camera application.

[0268] For another example, a shortcut startup icon
may be further set for the payment function of the wallet
application. After the user performs an operation (for ex-
ample, a tap operation) on the shortcut start icon of the
payment function, the mobile phone performs identity au-
thentication on the user. If it is determined that the identity
of the user is valid, the mobile phone directly displays
the payment QR code. In this way, a payment operation
of the user may be simplified, and the user does not need
to search for the wallet application in a plurality of appli-
cations on the desktop after unlocking, and choose to
enter a payment QR code interface.
[0269] For example, the mobile phone performs iden-
tity authentication on the user through facial recognition
by using the camera. In some embodiments, when it is
determined by the camera on the outer screen that the
identity of the user is valid, the mobile phone may alter-
natively first unlock the outer screen. Subsequently,
when it is detected that the user unfolds the mobile
phone, the mobile phone may associate and connect an
interface of the outer screen to the inner screen for dis-
play. An example in which the mobile phone is unlocked
in the scenario of receiving the new message is used.
Refer to FIG. 8-10(1) and FIG. 8-10(2). The mobile phone
receives the new message in the screen-locked state,
the user picks up and unlocks the mobile phone, and the
mobile phone captures the face image by using the cam-
era on the outer screen, to perform facial recognition on
the user. After facial recognition succeeds, the mobile
phone unlocks the outer screen, and displays a message
interface (an example of a first interface) shown in FIG.
8-10(3). Subsequently, the user unfolds the mobile
phone for use, and the mobile phone may associate and
connect an interface displayed on the outer screen, for
example, the interface shown in FIG. 8-10(3), to the inner
screen, and display an interface shown in FIG. 8-10(4)
on the inner screen. In an example, the interface on the
outer screen may be synchronously switched to the inner
screen for display, to implement seamless switching from
the interface on the outer screen to the interface on the
inner screen. In some other examples, when the interface
on the outer screen is switched to the inner screen for
display, an interface associated with the interface on the
outer screen may be displayed on the inner screen. For
example, the outer screen displays an email details in-
terface, and the inner screen may display an interface
(an example of a second interface) in a split-screen man-
ner. Email details are displayed on one part of the inter-
face, and a list of sent and received emails is displayed
on the other part of the interface. For another example,
the outer screen displays an interface of currently played
music, and when it is switched to the inner screen for
display, a music list interface is displayed on the inner
screen. In other words, the interface associated with the
interface on the outer screen may be displayed on the
inner screen.
[0270] Compared with that in the solution in FIG.
8-10(1) to FIG. 8-10(4), in the solution shown in FIG. 6(1)
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to FIG. 6(5), when it is determined that the identity of the
user is valid and the mobile phone is unfolded for use,
the mobile phone may directly unlock the inner screen
instead of unlocking the outer screen, so that power con-
sumption caused by unlocking the outer screen can be
further reduced.
[0271] In some embodiments, considering that the in-
ner screen and the outer screen have different features,
for a same function of a same application, a functional
interface displayed on the inner screen and a functional
interface displayed on the outer screen of the mobile
phone may be different.
[0272] The payment scenario (not limited to the pay-
ment scenario) is used as an example. For example, con-
sidering that security of the inner screen is usually higher
than security of the outer screen, a payment function in-
terface displayed on the outer screen in FIG. 9-1(4) in-
cludes less information (for example, includes only QR
code information used to complete a payment function
shown in the figure), and a payment function interface
displayed on the inner screen in FIG. 9-1(6) includes
more information (for example, includes the QR code in-
formation used to complete the payment function and
barcode information shown in the figure). In this way,
important privacy information and the like may be dis-
played on the inner screen as much as possible, to im-
prove security of user information.
[0273] For another example, considering a difference
between a size of the inner screen and a size of the outer
screen, for the same function in the same application,
the interface of the function displayed on a screen of a
smaller size includes less information, and the interface
of the function displayed on a screen of a larger size
includes more information.
[0274] This embodiment of this application may further
provide a setting portal for the user, to set a related un-
locking function.
[0275] For example, FIG. 12(1) to FIG. 12(4) show a
related setting interface of an application that is set to be
operated on the inner screen. The mobile phone may
receive a setting instruction that is input by the user
through a setting interface, and the setting instruction is
used to set the preset application. Similarly, the mobile
phone may further provide a setting entry for one or more
options such as a time period (namely, the preset time
period) of an operation performed through the inner
screen, a place (namely, the preset geographical location
range) of an operation performed through the inner
screen, and an unlocking instruction (namely, the preset
unlocking instruction) used to unlock the inner screen.
[0276] The foregoing mainly uses an example in which
the first collection component is the camera on the inner
screen and the second collection component is the cam-
era on the outer screen for description. In this case, the
first collection component may be different from the sec-
ond collection component. In some other embodiments,
the first collection component and the second collection
component may alternatively be a same component. For

example, the electronic device is still a foldable screen
mobile phone, and the first collection component and the
second collection component may be a same fingerprint
collection component. The fingerprint collection compo-
nent may be configured to collect fingerprint information
of the user, and may further be configured to unlock the
inner screen or the outer screen.
[0277] Some other embodiments of this application
provide an apparatus. The apparatus may be the fore-
going electronic device (for example, the foldable screen
mobile phone). The apparatus may include a display, a
memory, and one or more processors. The display and
the memory are coupled to the processor. The memory
is configured to store computer program code. The com-
puter program code includes computer instructions.
When the processor executes the computer instructions,
the electronic device may perform the functions or the
steps performed by the mobile phone in the foregoing
method embodiments. For a structure of the electronic
device, refer to the electronic device shown in FIG. 2.
[0278] A core structure of the electronic device may be
represented as a structure shown in FIG. 13. The core
structure may include a processing module 1301, an in-
put module 1302, a storage module 1303, and a display
module 1304.
[0279] The processing module 1301 may include at
least one of a central processing unit (CPU), an applica-
tion processor (Application Processor, AP), or a commu-
nication processor (Communication Processor, CP). The
processing module 1301 may perform an operation or
data processing related to control and/or communication
of at least one of other elements of the user electronic
device. Specifically, the processing module 1301 may be
configured to control, based on a specific trigger condi-
tion, content displayed on a main screen, or determine,
based on a preset rule, content displayed on a screen.
The processing module 1301 is further configured to
process input instructions or data, and determine a dis-
play style based on processed data. The processing
module 1301 further includes a rendering engine and the
like, for rendering an interface element UI.
[0280] The input module 1302 is configured to obtain
an instruction or data input by a user, and transmit the
obtained instruction or data to another module of the elec-
tronic device. Specifically, an input mode of the input
module 1302 may include a touch, a gesture, proximity
to the screen, or the like, or may be voice input. For ex-
ample, the input module may be the screen of the elec-
tronic device, and may obtain an input operation of the
user, generate an input signal based on the obtained
input operation, and transmit the input signal to the
processing module 1301. In this embodiment of this ap-
plication, the input module may be configured to receive
an unlocking instruction that is input by the user, and/or
perform another step.
[0281] The storage module 1303 may include a volatile
memory and/or a nonvolatile memory. The storage mod-
ule is configured to store instructions or data related to
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at least one of other modules of the user terminal device.
Specifically, the storage module may record a location
of an interface on which a terminal interface element UI
is located.
[0282] The display module 1304 may include, for ex-
ample, a liquid crystal display (LCD), a light-emitting di-
ode (LED) display, an organic light-emitting diode
(OLED) display, a micro-electro-mechanical system
(MEMS) display, or an electronic paper display. The dis-
play module 1304 is configured to display content (for
example, a text, an image, a video, an icon, a symbol, or
the like) that can be viewed by the user. In this embodi-
ment of this application, the display module may be im-
plemented as a display screen, for example, a first screen
and/or a second screen.
[0283] Optionally, the structure shown in FIG. 13 may
further include a communication module 1305, config-
ured to support the electronic device to communicate with
another electronic device. For example, the communica-
tion module may be connected to a network through wire-
less communication or wired communication, to commu-
nicate with another personal terminal or a network server.
The wireless communication may use at least one of cel-
lular communication protocols, such as long term evolu-
tion (LTE), long term evolution advanced (LTE-A), code
division multiple access (CDMA), wideband code division
multiple access (WCDMA), universal mobile telecommu-
nications system (UMTS), wireless broadband (WiBro),
or a global system for mobile communications (GSM).
The wireless communication may include, for example,
short-range communication. The short-range communi-
cation may include at least one piece of wireless fidelity
(Wi-Fi), Bluetooth, near field communication (NFC),
magnetic stripe transmission (MST), or GNSS.
[0284] An embodiment of this application further pro-
vides a chip system. As shown in FIG. 14, the chip system
includes at least one processor 1401 and at least one
interface circuit 1402. The processor 1401 and the inter-
face circuit 1402 may be connected to each other through
a line. For example, the interface circuit 1402 may be
configured to receive a signal from another apparatus
(for example, a memory of an electronic device). For an-
other example, the interface circuit 1402 may be config-
ured to send a signal to another apparatus (for example,
the processor 1401). For example, the interface circuit
1402 may read instructions stored in a memory, and send
the instructions to the processor 1401. When the instruc-
tions are executed by the processor 1401, the electronic
device is enabled to perform the steps in the foregoing
embodiments. Certainly, the chip system may further in-
clude another discrete device. This is not specifically lim-
ited in this embodiment of this application.
[0285] An embodiment of this application further pro-
vides a computer storage medium. The computer storage
medium includes computer instructions. When the com-
puter instructions are run on the foregoing electronic de-
vice, the electronic device is enabled to perform the func-
tions or the steps performed by the mobile phone in the

foregoing method embodiments.
[0286] An embodiment of this application further pro-
vides a computer program product. When the computer
program product is run on a computer, the computer is
enabled to perform the functions or the steps performed
by a mobile phone in the foregoing method embodiments.
[0287] The foregoing descriptions about implementa-
tions allow a person skilled in the art to clearly understand
that, for the purpose of convenient and brief description,
division of the foregoing functional modules is used as
an example for description. During actual application, the
foregoing functions can be allocated to different function-
al modules and implemented based on a requirement,
that is, an inner structure of an apparatus is divided into
different functional modules to implement all or some of
the functions described above.
[0288] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed ap-
paratuses and methods may be implemented in other
manners. For example, the foregoing apparatus embod-
iments are merely examples. For example, division of
the modules or units is merely logical function division.
During actual implementation, there may be another di-
vision manner. For example, a plurality of units or com-
ponents may be combined or integrated into another ap-
paratus, or some features may be ignored or not per-
formed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connec-
tions may be implemented through some interfaces. The
indirect couplings or communication connections be-
tween the apparatuses or the units may be implemented
in electrical, mechanical, or other forms.
[0289] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may be one or more physical units, may be located
in one place, or may be distributed in different places.
Some or all of the units may be selected depending on
actual requirements to achieve the objectives of the so-
lutions in embodiments.
[0290] In addition, functional units in embodiments of
this application may be integrated into one processing
unit, each of the units may exist alone physically, or two
or more units are integrated into one unit. The integrated
unit may be implemented in a form of hardware, or may
be implemented in a form of a software function unit.
[0291] When the integrated unit is implemented in the
form of a software function unit and sold or used as an
independent product, the integrated unit may be stored
in a readable storage medium. Based on such an under-
standing, the technical solutions of embodiments of this
application essentially, or the part contributing to the con-
ventional technology, or all or some of the technical so-
lutions may be implemented in the form of a software
product. The software product is stored in a storage me-
dium and includes several instructions for instructing a
device (which may be a single-chip microcomputer, a
chip or the like) or a processor (processor) to perform all
or some of the steps of the methods described in the
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embodiments of this application. The foregoing storage
medium includes any medium that can store program
code, such as a USB flash drive, a removable hard disk,
a read-only memory (read-only memory, ROM), a ran-
dom access memory (random access memory, RAM), a
magnetic disk, or an optical disc.
[0292] The foregoing content is merely specific imple-
mentations of this application, but is not intended to limit
a protection scope of this application. Any variation or
replacement within the technical scope disclosed in this
application shall fall within the protection scope of this
application. Therefore, the protection scope of this appli-
cation shall be subject to the protection scope of the
claims.

Claims

1. An unlocking method, wherein the method is applied
to an electronic device; the electronic device com-
prises a first screen and a second screen that are
formed in a screen-folded state, wherein the first
screen is an inner screen, the second screen is an
outer screen, the first screen has an associated first
collection component, and the second screen has
an associated second collection component; and the
method comprises:

obtaining an unlocking intention;
invoking, in response to the unlocking intention,
the second collection component to collect iden-
tity information of a user, and identifying an iden-
tity of the user based on the identity information
collected by the second collection component;
and
unlocking the first screen if the identity of the
user is valid and the electronic device meets a
condition for using the first screen.

2. The method according to claim 1, wherein after it is
determined that the identity of the user is valid and
before the unlocking the first screen, the method fur-
ther comprises: unlocking the second screen, and
displaying a first interface on the second screen.

3. The method according to claim 2, wherein after the
unlocking the first screen, the method further com-
prises: displaying, on the first screen, a second in-
terface associated with the first interface.

4. The method according to claim 1, wherein before the
unlocking the first screen, the method further com-
prises: invoking the first collection component to col-
lect identity information of the user if the identity of
the user cannot be identified based on the identity
information collected by the second collection com-
ponent, and identifying the identity of the user based
on the identity information collected by the first col-

lection component.

5. The method according to claim 4, wherein the iden-
tifying the identity of the user based on the identity
information collected by the first collection compo-
nent comprises: identifying the identity of the user
based on the identity information collected by the
second collection component and the identity infor-
mation collected by the first collection component.

6. The method according to claim 4 or 5, wherein the
invoking the first collection component to collect
identity information of the user if the identity of the
user cannot be identified based on the identity infor-
mation collected by the second collection compo-
nent comprises: invoking the first collection compo-
nent to collect the identity information of the user if
it is detected that an unfolding angle of the electronic
device reaches a preset angle and the identity of the
user cannot be identified based on the identity infor-
mation collected by the second collection compo-
nent.

7. The method according to any one of claims 1 to 6,
wherein before the unlocking the first screen, the
method further comprises:
displaying a third interface or playing a voice prompt,
wherein the third interface is used to prompt the user
to unfold the electronic device, and the voice prompt
is used to prompt the user to unfold the electronic
device.

8. The method according to any one of claims 1 to 7,
wherein the method further comprises:
receiving a setting instruction that is input by the user,
wherein the setting instruction is used to set any one
or more of a preset application, a preset time period,
a preset geographical location range, and a preset
unlocking instruction.

9. The method according to any one of claims 1 to 8,
wherein the obtaining an unlocking intention com-
prises: receiving an unlocking instruction that is input
by the user; and
the invoking, in response to the unlocking intention,
the second collection component to collect identity
information of a user comprises:
invoking, in response to the unlocking instruction,
the second collection component to collect the iden-
tity information of the user.

10. The method according to any one of claims 1 to 9,
wherein the first collection component and the sec-
ond collection component are the same or different.

11. The method according to any one of claims 1 to 10,
wherein the condition for using the first screen com-
prises one or a combination of a plurality of the fol-
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lowing conditions: current time is within the preset
time period, a current location is within the preset
geographical location range, a new message is re-
ceived and the new message is a message of the
preset application, the electronic device is in a non-
folded state, and the unlocking instruction that is in-
put by the user is the preset unlocking instruction.

12. The method according to claim 11, wherein the pre-
set unlocking instruction comprises any one or a
combination of a plurality of the following: a gesture,
a pattern, a number, a fingerprint, and a voice that
are preset for unlocking the first screen.

13. The method according to any one of claims 1 to 12,
wherein the first collection component comprises
any one or more of the following components: a fin-
gerprint collection component, a voiceprint collection
component, and an image capture component; and
the second collection component comprises any one
or more of the following components: a fingerprint
collection component, a voiceprint collection com-
ponent, and an image capture component.

14. An electronic device, wherein the electronic device
comprises a processor, and a first screen and a sec-
ond screen that are formed in a screen-folded state,
wherein the first screen is an inner screen, the sec-
ond screen is an outer screen, the first screen has
an associated first collection component, and the
second screen has an associated second collection
component; and
the processor is configured to: obtain an unlocking
intention; invoke, in response to the unlocking inten-
tion, the second collection component to collect iden-
tity information of a user, and identify an identity of
the user based on the identity information collected
by the second collection component; and unlock the
first screen if the identity of the user is valid and the
electronic device meets a condition for using the first
screen.

15. The electronic device according to claim 14, wherein

the processor is further configured to unlock the
second screen; and
the second screen is configured to display a first
interface.

16. The electronic device according to claim 15, wherein
the first screen is configured to display a second in-
terface associated with the first interface after the
first screen is unlocked.

17. The electronic device according to claim 14, wherein
the processor is further configured to: invoke the first
collection component to collect identity information
of the user if the identity of the user cannot be iden-

tified based on the identity information collected by
the second collection component, and identify the
identity of the user based on the identity information
collected by the first collection component.

18. The electronic device according to claim 17, wherein
that the processor is configured to identify the identity
of the user based on the identity information collect-
ed by the first collection component comprises: iden-
tifying the identity of the user based on the identity
information collected by the second collection com-
ponent and the identity information collected by the
first collection component.

19. The electronic device according to claim 17 or 18,
wherein that the processor is configured to invoke
the first collection component to collect identity in-
formation of the user if the identity of the user cannot
be identified based on the identity information col-
lected by the second collection component compris-
es: invoking the first collection component to collect
the identity information of the user if it is detected
that an unfolding angle of the electronic device
reaches a preset angle and the identity of the user
cannot be identified based on the identity information
collected by the second collection component.

20. The electronic device according to any one of claims
14 to 19, wherein the second screen is further con-
figured to display a third interface or play a voice
prompt, wherein the third interface is used to prompt
the user to unfold the electronic device, and the voice
prompt is used to prompt the user to unfold the elec-
tronic device.

21. The electronic device according to any one of claims
14 to 20, wherein the processor is further configured
to receive a setting instruction that is input by the
user, wherein the setting instruction is used to set
any one or more of a preset application, a preset
time period, a preset geographical location range,
and a preset unlocking instruction.

22. The electronic device according to any one of claims
14 to 21, wherein that the processor is configured to
obtain an unlocking intention comprises: receiving
an unlocking instruction that is input by the user; and
that the processor is configured to invoke, in re-
sponse to the unlocking intention, the second collec-
tion component to collect identity information of a
user comprises: invoking, in response to the unlock-
ing instruction, the second collection component to
collect the identity information of the user.

23. The electronic device according to any one of claims
14 to 22, wherein the first collection component and
the second collection component are the same or
different.
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24. The electronic device according to any one of claims
14 to 23, wherein the condition for using the first
screen comprises one or a combination of a plurality
of the following conditions: current time is within the
preset time period, a current location is within the
preset geographical location range, a new message
is received and the new message is a message of
the preset application, the electronic device is in a
non-folded state, and the unlocking instruction that
is input by the user is the preset unlocking instruction.

25. The electronic device according to claim 24, wherein
the preset unlocking instruction comprises any one
or a combination of a plurality of the following: a ges-
ture, a pattern, a number, a fingerprint, and a voice
that are preset for unlocking the first screen.

26. The electronic device according to any one of claims
14 to 25, wherein the first collection component com-
prises any one or more of the following components:
a fingerprint collection component, a voiceprint col-
lection component, and an image capture compo-
nent; and the second collection component compris-
es any one or more of the following components: a
fingerprint collection component, a voiceprint collec-
tion component, and an image capture component.

27. An electronic device, comprising: a processor and a
memory, wherein the memory is coupled to the proc-
essor, the memory is configured to store computer
program code, the computer program code compris-
es computer instructions, and when the processor
reads the computer instructions from the memory,
the electronic device is enabled to perform the un-
locking method according to any one of claims 1 to
13.

28. A computer-readable storage medium, wherein the
computer-readable storage medium stores instruc-
tions, and when the instructions are run on an elec-
tronic device, the electronic device is enabled to per-
form the unlocking method according to any one of
claims 1 to 13.

29. A computer program product comprising instruc-
tions, wherein when the computer program product
runs on an electronic device, the electronic device
is enabled to perform the unlocking method accord-
ing to any one of claims 1 to 13.
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